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ABSTRACT

DOE has prepared this EIS to assess environmental issues associated with the Healy Clean Coal Project
(HCCP), a proposed demonstration project that would be cost-shared by DOE and the Alaska Industrial
Development and Export Authority (a state agency) under the Clean Coal Technology Program. The
proposed HCCP would demonstrate novel technologies using a new 50-MW coal-fired power generating
facility to be built adjacent to the existing 25-MW Healy Unit No. 1 conventional pulverized-coal unit on
a site about 4 miles north of the Denali National Park and Preserve (DNPP). The HCCP would use
low-sulfur coal from the Usibelli Coal Mine, Inc., Poker Flats Mine, located about 4 miles north of the
site. Golden Valley Electric Association, Inc. is the owner and operator of the existing Unit No. 1, and
has entered into a power sales agreement for the purchase and distribution of the electricity that would
be generated by the HCCP. After a 1-year demonstration and testing period, commercial operation of the
HCCP is anticipated in 1998. The HCCP is intended to demonstrate the combined removal of sulfur
dioxide (§O37), nitrogen oxides (NOx), and particulate matter (PM) using innovative combustion and flue
gas cleanup technologies. The project is expected to generate data sufficient to allow private industry to
assess the potential for commercial application of these technologies. Environmental impacts from
construction and operation of the HCCP at the proposed site were evaluated and found to be minor for
most resource areas. However, one concern is the potential impact to air quality and visibility expected
from HCCP operation as predicted by computer-based models. Maximum concentrations resulting from
the HCCP for the demonstration case were predicted to use up to 40% of the degradation allowed within
DNPP and up to 56% of the degradation allowed outside of DNPP. Modeling of cumulative air quality
impacts during simultaneous operation of the HCCP and Healy Unit No. 1 revealed that the maximum
close-in concentrations could be as high as 96% of the National Ambient Air Quality Standards (NA4QS)
because of downwash (downward movement) of the Unit No. 1 stack plume resulting from the presence
of the new HCCP boiler building. However, mitigation of Unit No. 1 would reduce these
concentrations; modeling predicts that the concentrations would decrease to 81% of the NAAQS. A
visible plume from NO2 emissions viewed from the valley containing the DNPP Visitor Access Center is
predicted to occur during less than 1% of the daytime hours per year. However, a sensitivity analysis of
the effect of using other assumptions indicated that a plume could be perceptible as much as 8% of the
daytime hours per vear for the combined operation of Unit No. I and the HCCP. Mitigation would
reduce this latter prediction to 7% of the daytime hours per year. Further reductions would be
implemented if visibility impacts occur. Ice bridge formation on the Nenana River near Ferry, Alaska,
may be affected by HCCP thermal discharge. Although it is expected that the river would continue 10
freeze over at Ferry, remnants of the thermal plume reaching Ferry could cause a delay in the formation of
the ice bridge at the beginning of winter and an earlier breakup of the ice sheet in the spring.



Socioeconomic impacts are expected during HCCP construction and operation, particularly in the areas of
housing, education, police and fire protection, and medical services. In addition to the proposed action,
the EIS considers the no-action altemative and an altemative site located about 4 miles from the proposed
site. For the no-action alternative, if no new electrical generating facilities were built, impacts would
remain unchanged from baseline conditions; if a conventional plant were built at Healy, the level of
impacts would be almost identical to that of the HCCP for most resources, except air quality impacts
would be greater. At the alternative site, environmental impacts are generally expected to be greater than
at the proposed site because the proposed site has already been disturbed by the construction and
operation of Healy Unit No. 1. However, air quality impacts would be less for the altemative site.

AVAILABILITY
This final EIS and the draft EIS are available for public inspection in the following public reading rooms.

¢ U.S. Department of Energy, Freedom of Information Reading Room, Room 1E-190, Forrestal
Building, 1000 Independence Avenue SW, Washington, DC 20585

¢ Rocky Flats Area Office, c/o Front Range Community College, 3645 West 112th Avenue,
Westminster, CO 80030

e Alaska Power Administration, 2770 Sherwood Lane, Suite 2B, Juneau, AK 99801

e Tri-Valley Community School Library, P.O. Box 400, Healy, AK 99743

o Alaska Resources Library, U.S. Bureau of Land Management, 222 W, Seventh Avenue No. 36,
Anchorage, AK 99513

¢ Fairbanks North Star Borough Library, 1215 Cowles Street, Fairbanks, AK 99701

PUBLIC COMMENTS

DOE encourages public participation in the National Environmental Policy Act process. Accordingly,
public scoping meetings were held in Healy, Alaska, on October 22, 1990; in F airbanks, Alaska, on
October 23, 1990; and in Anchorage, Alaska, on October 24, 1990. Written comments were accepted
Jor 30 days, from October 5, 1990 until November 5, 1990. In preparing the draft EIS, DOE considered
both oral and written comments. Public hearings on the draft EIS were held in Healy, Alaska, on
December 7, 1992; in Fairbanks, Alaska, on December 9, 1992; and in Anchorage, Alaska, on
December 10, 1992, Written comments on the draft EIS were accepted for 60 days, from November 20,
1992 until January 20, 1993. In response to several requests, the original deadline of January 5, 1993
was extended for 15 days. DOE considered both oral and written comments in preparing the final EIS.

CHANGES FROM THE DRAFT EIS

This final EIS is divided into two volumes: Volume I contains the text of the EIS and Volume IT
contains the public comments and responses pertaining to the draft EIS. Where responses to comments
have initiated changes that appear in the text of the EIS, they have been so noted in the comment
response. All changes, including correcting typographical errors, making grammatical improvements,
and further clarifving information in the draft EIS, have been made to improve the usefulness of the
document to the decision maker and to be responsive to the public, These changes are shown ina
boldface italics font (as is this paragraph) in Volume I, Because Volume II contains comments and
responses on the draft EIS, it is printed without a boldface italics font.

Changes from the draft EIS
are shown in a boldface italics font.
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EXECUTIVE SUMMARY

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy
(DOE), in compliance with the National Environmental Policy Act of 1969 (NEPA), to assess
environmental issues associated with the Healy Clean Coal Project (HCCP), a proposed demonstration
project that would be cost-shared by DOE and the Alaska Industrial Development and Export Authority
(AIDEA) (a state agency) under the Clean Coal Technology (CCT) Program. The goal of the CCT
Program, a planned national commitment of nearly $7 billion, is to demonstrate advanced coal utilization
technologies that are more energy efficient and reliable, and achieve substantial reductions in emissions as
compared with existing coal technologies.

The HCCP would demonstrate advanced combustion and scrubber technologies using a new 50-MW
coal-fired power-generating facility to be built adjacent to the existing 25-MW Healy Unit No. 1
conventional pulverized coal unit owned and operated by Golden Valley Electric Association, Inc.,
(GVEA), in rural Healy, Alaska (located approximately 80 miles southwest of Fairbanks and 250 miles
north of Anchorage). The site is situated approximately 4 miles north of the nearest border of Denali
National Park and Preserve (DNPP) and 8 miles north of the entrance to DNPP. The HCCP would be
fueled with a blend of low-sulfur coal and waste coal supplied by Usibelli Coal Mine, Inc. (UCM), from
the Poker Flats Mine located about 4 miles north of the proposed site. GVEA has entered into a power
sales agreement for the purchase and distribution of the electricity that would be generated by the
HCCP. Construction of the HCCP is scheduled to begin in 1994 and be completed in late 71996, After a
1-year demonstration and testing period in 1997, commercial operation of the HCCP is anticipated in
1998.

The HCCP is intended to demonstrate the combined removal of sulfur dioxide (SO2), nitrogen
oxides (NOx), both of which can contribute to acid rain, and particulate matter (PM) using advanced
combustion and flue gas cleanup technologies. In doing so, the project would successfully demonstrate
two promising technologies ready to be commercialized in the 1990s. The project is expected to generate
sufficient data from design, construction, and operation to allow private industry to assess the potential for
commercial application of these technologies to new or existing units. AIDEA, the project participant,
has assembled a team comprised of GVEA; UCM; Stone & Webster Engineering Corporation; Foster
Wheeler Energy Corporation; TRW, Inc.; and Joy Technologies, Inc., to design, build, and operate the
power plant.

DOE determined that providing cost-shared funding support for this proposed project constitutes a
major federal action that may significantly affect the human environment. Therefore, DOE has prepared
this EIS to assess potential impacts on the human and the natural environment of the Healy area with
special emphasis on DNPP. The EIS has been prepared in accordance with Section 102(2)(C) of NEPA,
as implemented in regulations promulgated by the President’s Council on Environmental Quality (CEQ)
(40 CFR Parts 1500-1508), and as provided in DOE Regulations for compliance with NEPA (10 CFR
Part 1021).

The EIS considers the proposed action (funding the demonstration); the no-action alternative (not
funding the demonstration), including scenarios reasonably expected to result as a consequence of the
no-action alterative; and an alternative site located about 4 miles north-northwest of the proposed site.
Other altemnatives to the proposed action have been examined and found not to be reasonable alternatives
under NEPA.

Potential impacts to air quality, surface water, groundwater, and ecological and socioeconomic
resources that could result from construction and operation of the proposed HCCP are anaiyzed. Key
findings for areas of potential concern are summarized in this document.

Of primary concern are the impacts to air quality and visibility expected from HCCP operation, as
predicted by analyses based on computer models. For the air quality analysis, generally accepted
computer models, which are used for establishing compliance with Clean Air Act (CAA) regulatory
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requirements, were used for analyzing potential impacts within the Healy area (a Class II air quality area)
and within DNPP (a Class I air quality area where stringent standards have been established by the U.S.
Environmental Protection Agency). The CAA standards have been used as a gauge for assessing potential
impacts associated with HCCP air emissions. For the purpose of air quality analysis, two emission rates
(levels) based on a 100% plant capacity factor were analyzed using the computer models. The very low
emission rates that are the target objectives of the HCCP demonstration were used to establish the
“demonstration case” (see Sect. 4). For the demonstration case, the target emission rates are SOz
emissions of 0.043 1b/MMBtu, NOx emissions of 0.2 1tyMMBt, and particulate emissions of 0.015
Ib/MMBn1. These rates translate to 28 1b/h, 129 Ib/h, and 10 lb/h, respectively. The results of the air
quality computer analysis for the Healy area were compared with the National Ambient Air Quality
Standards NAAQS). Using the NAAQS annual average concentration limits for SO2, NO2, and
particulates, maximum ambient (at or beyond the facility perimeter) concentrations resulting from the
combined operation of Healy Unit No. 1 and the HCCP demonstration case are 86%, 67%, and 50% of the
limits, respectively. Almost all of the modeled concentrations are predicted to occur at the site perimeter
resulting not from the new HCCP, but from downwash (downward movement) of the existing Unit No. 1
stack piume caused by the larger and taller HCCP boiler building. This localized effect could be greatly
reduced by modifying (extending) the Unit No. 1 stack (an action which is beyond DOE’s jurisdiction).
However, to do so may increase concentrations within DNPP.

NAAQS are used to establish absolute limits for pollutant concentrations in the ambient air, whereas
Prevention of Significant Deterioration (PSD) “increments” have been established to define permissible
air quality degradation. For analyzing air quality impacts within DNPP, the stringent standards of the
PSD limits for Class I areas were used to gauge potential impacts of the HCCP at the demonstration case
emissions. Using the PSD Class I annual average concentration limits for SO3, NO3, and particulates,
modeling results for the HCCP demonstration case are maximum concentrations of 9%, 32%, and 2% of
the PSD Class I limits, respectively.

The issue of the HCCP’s potential to cause visibility impacts within DNPP is of great concem to the
National Park Service (NPS), a cooperating agency by virtue of its role as Federal Land Manager for the
DNPP. Air quality and, when weather conditions permit, visibility within DNPP are considered among
the best anywhere. Visibility impairment, if any, is expected to take the form of a yellowish-brown NO?
plume that would reduce visibility or be noticeable when contrasted against relatively clean air either
above or below the plume line. For visibility analysis, fwo computer models and a visibility monitoring
(photographic) program were used to analtyze potential visibility impacts within DNPP. The area of
detailed study included the far eastern edge of DNPP within the Nenana River Valley. Views from the
interior of DNPP, including views of Mt. McKinley, are not expected to be subject to visibility
impairment. The resuits from the computer based modeling predict that for the HCCP demonstration case,
a visible plume may be perceived by DNPP visitors a fotal of 2 h/year. The computer modeling also
predicts that when the HCCP and Unit No. 1 would operate simultaneously, a visible plume may be
perceived by visitors 15 h/year. In addition, the computer modeling predicts that during operations of the
existing Unit No. 1 alone, a visible plume should be perceived 6 h/year. A sensitivity analysis of the
effect of using other assumptions indicated that a plume could be perceptible as much as 78 h/year for
the HCCP demonstration case and 262 h/year for the simultaneous operation of the HCCP and Unit
No. 1. However, there have been no published sightings from or within DNPP by observers or operating
camera equipment of a visible plume from Unit. No. 1, suggesting that DNPP is not currently
experiencing a visibility problem caused by Unit No. 1 and that the modeling using the original
assumptions is conservative (forms an upper bound of expected impacts). An analysis of regional haze
reveals that adding HCCP emissions to those from Unit No. 1 increases the estimated number of events
per year by only one event. A sensitivity analysis of the effect of using other assumptions indicated little
increase by adding HCCP emissions to those from Unit No. 1, regardless of the assumptions.
Observations have not attributed regional haze to the existing Unit No. 1.

In addition to air quality and visibility modeling and analysis for the HCCP demonstration case, a
second, higher level of emissions is analyzed. This higher emission level equates to the “permitted case”



and “HCCP retrofit case” (see Sect. 5). The emission levels are identical for both cases and present the
upper bounds for emissions which could occur if the HCCP does not achieve its target emission objectives
and either enters commercial operations at the “permit emission rate” or is retrofitted to more
conventional combustion technology. For the permitted case, the emission rates used for modeling are
SOz emissions of 0.086 Ib/MMBuw, NOx emissions of (.35 1b/MMBtu, and particulate emissions of

0.02 Ib/MMBtu. This translates to 55 Ib/h, 226 1b/h, and 13 Ib/h, respectively (see Sect, 5). Again the
results of air quality computer analysis for the Healy area were compared with the NAAQS. Using the
NAAQS annual average concentration limits for SOz, NO2, and particulates, maximum ambient
concentrations resulting from the combined operation of Healy Unit No. 1 and the HCCP permitted case
are 86%, 67%, and 50% of the limits, respectively. These concentrations, which are identical to the
results for the demonstration case, are predicted to occur at the site perimeter and result not from the new
HCCP, but from the downwash of the existing Unit No. 1 stack plume caused by the larger and taller
HCCP boiler building.

Potential air quality impacts within DNPP for the permitted case emission rates are also analyzed.
Again, the PSD limits for Class I areas have been used to gauge potential air quality impacts. Using the
PSD Class I annual average concentration limits for SOz, NO2, and particulates, the permitted case results
are maximum concentrations of 20%, 56%, and 2% of PSD Class I limits, respectively. These
concentrations are higher than the corresponding concentrations for the demonstration case because the
emission rates are up to a factor of two higher.

Potential visibility impacts within DNPP at the permitted case emission rates are also analyzed. The
results from the computer based modeling predict that, for the permitted case, a visible plume may be
perceived by observers a fotal of 9 h/year. The computer modeling aiso predicts that when the HCCP
(permitted case) and Unit No. 1 would operate simultaneously, a visible piume may be perceived by
observers 26 h/year. A sensitivity analysis of the effect of using other assumptions indicated that a
plume could be perceptible as much as 240 hiyear for the HCCP permitted case and 329 h/year for the
simultaneous operation of Unit No. 1 and the HCCP permitted case.

In response to NPS concerns that increased emissions from the combined operation of Unit No. 1
and the HCCP would adversely affect DNPP, DOE facilitated negotiations between the project
participant team (AIDEA and GVEA) and the U.S. Department of the Interior (DOI) (the parent
department of the NPS). These negotiations were successfully concluded and a Memorandum of
Agreement (Appendix I) was signed by DOI, DOE, AIDEA, and GVEA on November 9, 1993.

The cornerstone of the Memorandum of Agreement is the planned retrofit of Unit No. 1 to reduce
emissions of NOx and S02. For NOx control, the Agreement calls for Unit No. 1 to be retrofitted with
low-NOy burners after the start-up of the HCCP. GVEA has agreed to reduce Unit No. 1 NOx emissions
by approximately 50%, from 848 tons per year 1o 429 tons per year. The Agreement also requires that
SO? emissions from Unit No. 1 be reduced by 25%, from 630 tons per year to 472 tons per year, using
duct injection of sorbent (e.g., flash-calcined material or lime). In addition, GVEA has agreed to
implement administrative controls (reduce Unit No. 1 output) if DNPP experiences any visibility
impacts. If the HCCP demonstration technology operates as expected, combined NOx and SOz
emissions from the Healy site would increase by only about 8%, from 1478 tons per year to 1602 tons
per year, even though electrical generation would increase from the existing 25 MW to 75 MW for the
two units, If the HCCP demonstration fails to meet project objectives for air emissions, but attains levels
allowed by the permif issued by ADEC in March 1993, then the combined emissions from the Healy site
would be capped under the Agreement at 2160 tons per year (i.e., 1439 and 721 tons per year of NOx
and SO3, respectively), about 46% over the emissions for the existing Healy site. These maximum
emission levels would be incorporated as permit conditions. The Agreement also requires further
reductions in combined emissions from the site, if necessary, to protect DNPP from observed plume
impacts.
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Mitigation of Unit No. 1 is expected to reduce cumulative air quality impacts resulting from
simultaneous operation of the HCCP and Unit No. 1. Air dispersion modeling predicts that the annual
SO2 concentrations would decrease from 86% (without additional controls on Unit No. 1) to 74% of the
NAAQS, and NO2 concentrations would decrease from 67% (without additional controls on Unit No. 1}
to 29% of the NAAQS.

The results of the visibility modeling indicate that, after the planned retrofit of Unit No. 1 and
implementation of the Agreement, there would be very little change from the baseline results predicted
for the existing Unif No. 1. For the simultaneous operation of the retrofitted Unit No. 1 and the HCCP
demonstration case, a visible plume is predicted to be perceived 9 hiyear (as compared to 15 hiyear
without additional controls on Unit No. 1). For the simultaneous operation of the retrofitied Unit No. 1
and the HCCP permitted case, a visible plume is predicted to be perceived 20 h/year (as compared to
26 hiyear without additional controls on Unit No. 1). The total number of hours increases slightly from
the 6 h predicted for the existing Unit No. 1 alone.

The EIS evaluates impacts of construction and operation of the HCCP on surface water, including
the Nenana River. Primary impacts to the Nenana River would be caused by the rejection of waste heat to
the river from the discharge of a once-through cooling system. During the production of electricity,
power plants need to reject waste heat. During preliminary engineering design, the participant evaluated
three different systems for waste heat rejection: (1) wet cooling tower, (2) dry (air) cooling tower, and
(3) a once-through system that would use water directly from the Nenana River. The existing Unit No. 1
uses once-through cooling. A wet cooling tower was found to be not feasible because the subarctic
climate of central Alaska would present operational problems and a wet cooling tower could adversely
affect local weather conditions. A dry cooling tower was found to be very expensive because it would be
much larger than a wet tower and dry towers consume large amounts of power to drive circulation fans.
The large power requirement of a dry cooling tower would lower the overall plant efficiency. The option
of a once-through system was selected because with the discharge of cooling water from Healy Unit No. 1
and the HCCP into the Nenana River, cumulative water temperatures during winter months would be
below the Alaska Department of Environmental Conservation (ADEC) limit of 55.4°F at 30 ft .
downstream of the HCCP discharge and beyond. During summer months, cumulative water temperatures
would be below the limit beyond 50 ft downstream of the HCCP discharge. The state has been asked by
the project participant to allow a thermal mixing zone of 600 ft for the HCCP to meet the state limit. The
Nenana River, at the proposed site, does not support a Jarge population of sport fish; the fish found at the
proposed site are primarily round whitefish and longnose suckers. However, during the winter, cold
shock could kill fish acclimated to the wanmer temperatures of the once-through cooling system discharge
that become deprived of the warmed water if the HCCP would suddeniy shut down. A cross connection
would be installed between the Healy Unit No. 1 and HCCP discharges to provide the flexibility of
discharging Unit No. 1 water downstream of the intake basin during summer, and to keep the water
intakes free of ice during winter if Unit No. 1 is shut down. The cross connection may mitigate cold
shock mortality by allowing discharge to both outfalls when Unit No. 1 is shut down during winter
months.

During the winter, the waste heat rejected by Unit No. 1’s once-through cooling system presently
prevents the Nenana River from completely freezing over for an approximate distance of 4 miles
downstream (to the north), It is estimated that during operation of both the proposed HCCP and Unit
No. 1, the combined thermal discharge would extend the area to about 10 miles downstream. Residents of
the village of Ferry, which is located about 13 miles downstream of the proposed site, use the frozen river
as an ice bridge to transport supplies and materials across the Nenana River during the winter. Although
it is expected that the river would continue to freeze at Ferry, remnanits of the thermal plume reaching
Ferry could cause a delay in the river’s freezing at the beginning of winter and an earlier breakup of the
ice sheet in the spring.

The EIS analyzes short-term and long-term socioeconomic impacts associated with construction and
operation of the proposed HCCP, particularly in the areas of housing, education, traffic, police and fire
protection, and medical services. During HCCP construction, a peak of approximately 300 workers is



estimated. To help reduce the “boomtown” effect on the Healy area, it is proposed that a temporary
construction camp would be built at a location about 0.5 miles from the proposed site to house most of the
workers. Longer-term socioeconomic impacts would result from 32 new workers expected for HCCP
operations and from 8 new jobs created at the UCM mine. It is estimated that these new workers and their
families would increase the population of the Healy area by approximately 102 people by 1996-1997.

The no-action alternative would result if DOE does not provide cost-shared funding support for the
HCCP; two reasonably foreseeable scenarios could result. First, GVEA could continue to operate Healy
Unit No. 1 and continue to buy naturai-gas—generated electricity from Anchorage utilities without
building any new generating facilities. No construction activities or changes in operations would occur.
Coal requirements for the existing plant and electricity generated would remain constant. The impacts
would remain unchanged from the baseline conditions.,

Second, a conventional coal-fired power plant equivalent in capacity to the proposed project with
conventional flue gas desulfurization could be built at Healy by the project participants without DOE’s
financial assistance. Best available control technology would be used, including dry scrubbers utilizing
lime to remove sulfur dioxide from the flue gas, 1ow-NOx burners, and a baghouse to remove PM. The
dry scrubbers would generate a solid waste that, along with the PM from the baghouse, would be returned
to the UCM mine for disposal.

The level of impacts for this scenario would be almost identical to that of the HCCP for most areas,
because the resource requirements and discharges are nearly identical, except for air emissions. Surface
water, groundwater, and ecological and socioeconomic impacts are not expected to change from those in
the HCCP. The amount of coal required for the conventional plant would be about 90% of the coal
required for the HCCP. However, total mining operations (including coal mined for other users) would
increase at the UCM mine by about 10% for the conventional plant as compared with the HCCP, because
about 50% of the coal used by the HCCP would be waste coal uncovered during mining for run-of-mine
coal. Particulate emissions from fugitive dust during mining would be about 10% greater for the
conventional plant. Operational air emissions are expected to be up to 100% greater for the conventional
plant (compared with the HCCP demonstration case) because the conventional plant would only be
required to meet emissions standards existing at the time of construction, while the HCCP is expected to
generate emissions substantially less than the standards. The conventional plant would be expected to
generate about 50% less ash following combustion. Fewer trips, involving less ash, would be required to
return the ash w the UCM mine, although the mine can easily accommodate the greater amount of ash
disposal from the HCCP. This no-action scenario is similar to #he HCCP retrofit case which is analyzed
in detail as part of the EIS analysis of impacts of commercial operations (see Sect. 5). A summary table
(Table 2.2.1) that compares the proposed HCCP with the two scenarios of the no-action alternative is
presented in Sect. 2.2.1.

In addition to the proposed site, the EIS considers, in detail, an alternative site for the HCCP located
about 4 miles north-northwest of the proposed site. The altemative site is located at the UCM train
loadout facility which is across the Nenana River from the mine area. The results of the EIS analysis
indicate that except for air quality, other environmental and socioeconomic impacts would be greater if
the HCCP were to be constructed and operated at the altemative site. The alternative site has been
disturbed, in part, during the construction of the loadout facility and conveyor system that transfers coal
across the Nenana River from the mine area. However, the alternative site is somewhat isoclated and much
less of an “industrial site” than the area adjacent to the existing Unit No. 1. For example, construction of
the HCCP at the alternative site would require the site clearing of 37 acres of which 22 acres are identified
as wetlands in the National Wetlands Inventory. Only about 10 acres need to be prepared at the
proposed site adjacent to Unit No. 1 and no loss of wetlands would occur. Also, during the winter the
rejection of waste heat from the HCCP into the Nenana River at the altemative site may extend the area of
ice-free water approximately 1 mile closer to the village of Ferry (2 vs 3 miles). However, cumulative
thermal effects resulting from the discharge of the HCCP and Unit No. 1 cooling water into the Nenana
River would not occur at the alternative site, The expected maximum elevation in river water temperature
would be less than that expected at the proposed site because the ambient river temperature would not be
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elevated by Unit No. 1 thermal discharge. However, cumulative impacts at the proposed site would be
mitigated by the installation of a cross connection to direct the discharge to either or both outfalls. If the
HCCP were built at the alternative site about 13 additional workers would be required for plant operations
over the 32 workers required at the proposed site because it would no longer be possible to integrate the
operations of both Unit No, 1 and the HCCP. These additional operational workers would be needed for
control room operations and maintenance.

Air quality analysis using computer models was performed to analyze the potential impact from air
emissions if the HCCP was constructed and operated at the alternative site. Using the PSD Class I
average annual concentration limits for SO2, NO», and particulates, the predicted maximum
concentrations for the demonstration case are 4%, 15%, and 1% of the PSD Class I limits, respectively.
Because the altemative site is located about 6 miles east of the nearest border of DNPP (and about 8 miles
north of the DNPP border that is downwind of frequent winds), while the proposed site is about 4 miles
north of DNPP, air dispersion modeling has indicated that maximum concentrations of air poliutants
within DNPP would be reduced for the altemative site as compared with the proposed site. The
maximum 3-h SO2 concentration within DNPP would be reduced from 38% of the PSD limit for the
proposed site to 23% of the limit for the alternative site. Similarly, the maximum 24-h SOz concentration
~ would decrease from 40% of the PSD limit for the proposed site to 25% of the limit for the altemative
site. The annual NO2 concentration would be reduced from 32% of the PSD limit for the proposed site to
15% of the limit for the alternative site.

Impacts outside of DNPP would also decrease, except for PM which would increase or remain about
the same. Cumulative concentrations from the simultaneous operation of the HCCP at the alternative site
and the existing Unit No. 1 would be reduced from those predicted for the HCCP at the proposed site
because the new HCCP bwoiler building would not affect the Unit No. 1 stack plume. The magnitude of
the reduction is large at the altemnative site, although the area affected by downwash of the Unit No. 1
stack plume at the proposed site is localized (within about 0.5 miles of the site). For example, the
maximum annual SO2 concentration would decrease from 86% of the NAAQS limit for the proposed site
to only 8% of the limit for the alternative site. Visibility impacts to DNPP from operation of the HCCP at
the alternative site are expected to be similar to the proposed site. A summary table (Table 2.2.2) that
compares HCCP impacts expected for the proposed and alternative sites is presented in Sect. 2.2.2.



1. PURPOSE AND NEED FOR THE PROPOSED ACTION
1.1 INTRODUCTION

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy
(DQOE), in compliance with the National Environmental Policy Act (INEPA) of 1969, to evaluate
environmental issues associated with a proposed clean coal technology demonstration project that would
be cost-shared by DOE and the Alaska Industrial Development and Export Authority (AIDEA) (a state
agency) under the Clean Coal Technology (CCT) Program.

Clean coal technology refers to a new generation of advanced coal utilization technologies that
are environmentally cleaner and in many cases more efficient and less costly than conventional
coal-using processes. These new energy and pollution control systems are the products of years of
research and development (R&D) in hundreds of government and private laboratories throughout the
world. The CCT Program’s demonstration scale provides that essential step over the threshold between
R&D and commercial application of these technologies. Clean coal technologies offer the potential for
a cleaner environment and lower power costs by contributing to the resolution of issues relating to acid
rain, global climate change, future energy needs, and energy security. The program takes the most
promising advanced coal-based technologies and moves them into the commercial marketplace through
demonstration.

One of the characteristic features of the CCT Program is its reliance on substantial funding from
sources other than the federal government, in particular, funds provided by the project sponsor. Public
Law 99-190, the Department of the Interior, and Related Agencies Appropriations Act of 1986,
introduced and defined cost sharing as it was to be implemented in the program. In addition, Congress
directed that projects in the CCT Program should be industry projects assisted by the government, and not
government-directed demonstrations.

In the CCT Program, the project sponsor must finance at least 50% of the total cost of the
project. The government assists the project sponsor by sharing in the project’s cost, as detailed in a
cooperative agreement negotiated between the project sponsor and DOE. The government also shares
in the rewards of successful projects. The sponsor must agree to repay the government’s cost
contribution to ensure that the taxpayer shares in the returns from a successful project. The basis of
the repayment is negotiated between the sponsor and the government.

The sponsor takes primary responsibility for the project. During project execution, the

government oversees profect activities, provides technical advice, assesses progress by periodically
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reviewing project performance with the sponsor, and participates in decision making at major project
Junctures. In this manner, the government ensures that schedules are maintained, costs are controlled,
project objectives are met, and the government’s funds are repaid according to the terms in the
cooperative agreements,

Congress has appropriated funding for the CCT Program that is being commiltted to
demonstration projects through five competitive solicitations. The five solicitations have resultedina
combined commitment by the federal government and the private sector of about $6.9 billion. DOE’s
cost share for these projects is roughly $2.4 billion, or approximately 35% of the total. The project
sponsors {i.e., the nonfederal-government participants) are providing the remainder—about
$4.5 billion, or approximately 65% of the total estimated cost, which exceeds the 50% share of
non-DOE funding mandated by Congress.

Technologies to be demonstrated must be capable of repowering or retrofitting existing facilities.
Such existing facilities can be designed to use any conventional fuel (e.g., coal, oil, gas) or a new fuel
form. A new fuel form is one in which coal has been chemically and/or physically altered with the

. objective of mitigating emissions of sulfur dioxide (SO,) and/or oxides of nitrogen (NOy).

Repowering technologies replace a major portion of an existing facility not only to achieve a
substantial emissions reduction but also to increase facility capacity, extend facility life, improve system
efficiency, and provide for the use of a new fuel form. Repowering can increase capacity from
10 to 150% and may be more cost-effective than retiring older units and replacing them with new plants,
It also offers the opportunity to efficiently and reliably integrate emissions control and power generation
technologies. Repowering technologies include circulating armospheric fluidized-bed combustion,
pressurized fluidized-bed combustion, integrated gasification combined cycle, and integrated gasifier-fuel
cell.

Retrofit technologies reduce SO, and/or NO, emissions by modifying existing facilities or their
present feedstocks or by utilizing new fuel forms. Retrofit technologies include advanced coal cleaning,
advanced combustors, advanced flue gas cleanup, altemative fuels, coal liquefaction, and coal gasification.

A Programmatic Environmental Impact Statement (PEIS) was published by DOE in November
1989 (DOE/EIS-0146) in compliance with NEPA to evaluate programmatic environmental issues
associated with alternatives related to selecting, for cost-shared federal funding, one or more clean coal
projects proposed by states or the private sector in response to the CCT Program solicitations.

In September 1988, Congress provided $575 million for the third solicitation (CCT-III) to DOE for
cost-shared financial assistance to selected state and industrial participants (Pub. L. 100-446). The
objectives of the third solicitation are to demonstrate innovative, energy-efficient technologies that would
be ready to be commercialized in the 1990s and are capable of (1) achieving substantial reductions in the
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emissions of SO, and NO; from existing facilities to minimize environmental impacts such as
transboundary and interstate poliution, and (2) providing for future energy needs in an environmentally
acceptable manner. A Program Opportunity Notice (PON) soliciting proposals was issued by DOE in
May 1989. In response to the PON, 48 proposals were received in August 1989.

Of the 48 proposals received, 13 involved flue gas cleanup, 8 involved fluidized-bed combustion,
and 6 involved advanced combustion technologies. Another 12 proposals would change coal to a new
Jform of fuel, converting the coal into a cleaner, easier-to-handle fuel. Of the remaining proposals, 6
involved industrial processes, and 3 involved gasification combined cycle.

DOE’s Source Evaluation Board evaluated the proposals submitted in response to the CCT-1I1
PON. Additional support was provided by a team of more than 100 technical specialists. The majority
of these specialists were from DOE, but they also included representatives from EFA. In December
1989, the Source Selection Official was presented with the Source Evaluation Board’s findings. On

*December 19, 1989, the Source Selection Official chose 13 proposals as best furthering the goals and
objectives of the PON. The projects are located in 10 different states and represent a variety of
coal-based technologies. The Healy Clean Coal Praject (HCCP) proposed by AIDEA is one of the 13
projects selected for funding under CCT-111.

1.2 PROPOSED ACTION

The proposed action is the provision of approximately $110 million in cost-shared federal funding
support (about 48% of the total cost of approximately $227 million) for the construction and operation of
two integrated clean coal technologies to be demonstrated in the HCCP, a new 50-MW coal-fired power
generating facility at Healy, Alaska. The two technologies to be demonstrated are the TRW Applied
Technologies Division (TRW} entrained combustion system and the Joy Technologies, Inc./Niro
Atomizer (Joy) spray dryer absorber. These technologies have been designed to achieve reductions in
emissions of SO,, NO,, and particulate matter (PM), while being energy efficient technologies capable of
being used in new facilities or retrofitted to existing units. The technologies would be dependent on each
other as part of an integrated system. AIDEA conceived, designéd, and proposed the HCCP in response
to the PON soliciting proposals that was issued by DOE in May 1989 (see Sect. 1.1); DOE’s role is
limited to providing the cost-shared funding for AIDEA’s proposed project and, therefore, DOE’s
decision is whether or not to fund the project. DOE’s limited involvement influences the alternatives
discussed in the EIS (Sect. 2.2). Furthermore, AIDEA and DOE have different objectives to be attained
through the HCCP. DOE'’s objective is to demonstrate the technologies, while AIDEA’s objective is to
promote economic development, in this case by increasing Alaska's coal-fired electrical generating
capacity. '
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The facility is proposed to be built adjacent to the existing 25-MW Healy Unit No. 1 conventional
pulverized coal unit owned and operated by Golden Valley Electric Association, Inc. (GVEA), in a rural
setting along the Nenana River. Coal would be supplied by Usibelli Coal Mine, Inc. (UCM), from its
open-pit Poker Flats Mine and other reserves, located about 4 miles north of the proposed site. GVEA has
entered into a power sales agreement for the purchase and distribution of the electricity that would be
generated by the HCCP, The nearest border of Denali National Park and Preserve (DNPP) is
approximately 4 miles south of the proposed site. AIDEA, the project participant, has assembled a team
comprised of GVEA, UCM, Stone & Webster Engineering Corporation (SWEC), Foster Wheeler Energy
Corporation, TRW, and Joy to design, build, and operate the power plant. AIDEA initially proposed a site
about 4 miles north of the presently proposed site. The participant subsequently proposed, with DOE
approval, to move the proposed HCCP 4 miles south to the presently proposed site after AIDEA limited
the project to a power generation facility because the initially proposed collocated coal-upgrading
operations were not expected to be economical due to their early stage of development (see Sect. 2.2.2).

In response to National Park Service (NPS) concerns that increased emissions from the
combined operation of Healy Unit No. 1 and the HCCP would adversely affect DNPP (i.e., degradation
of air quality and visibility, including regional haze), DOE facilitated negotiations between the project
participant team (AIDEA and GVEA) and the U.S, Department of the Interior (DOI} (the parent
department of the NPS). These negotiations were successfully concluded and a Memorandum of
Agreement (Appendix I) was signed by DOI, DOE, AIDEA, and GVEA on November 9, 1993, whereby
DOI has withdrawn its objections to the proposed project (see Sect. 2.1.3.2).

1.3 PURPOSE

The Clean Air Act (CAA), including the 1990 amendments, mandates that new, and now even
existing, coal-fired power plants meet stringent emission levels. Having foreseen this mandate, DOE
established as one of the goals of the CCT Program to demonstrate nove! coal utilization technologies that
not only would help the power industry achieve mandated emission levels, but would result in even
cleaner plants than presently are required by the CAA and, at the same time, reduce the cost of
environmental control. As part of this goal, the HCCP was selected 10 demonsirate the combined removal
of SO,, NOx, and PM from a new 50-MW coal-fired power plant using a combination of two advanced
technologies that should emit even less pollution than CAA limits while at the same time producing power
more efficiently and at less cost. The proposed HCCP is an integrated system for the combustion of coal
and control of all emissions. The combustor, boiler, dry scrubber, and baghouse are all involved in
reducing emissions for the proposed demonstration.

The purpose of the HCCP is to demonstrate the enhanced capability of the TRW combustion
system for simultaneous NO; and SO- removal, when combined with Joy’s back-end SO, absorption
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equipment, and boiler air staging to maintain emissions at 0.2 Ib of NQy and 0.015 1b of PM/million
British thermal units (MBt), and at least 90% removal of SO; resulting in emissions of no more than
0.043 1b/MBt, while at the same time producing energy more efficiently and at lower operating cost than
current coal-fired power plants. In so doing, the project is expected to generate data from design,
construction, and operation sufficient to allow private industry to assess its potential for commercial
application.

Although the proposed HCCP is a new plant, the integrated system is also expected to be
commercialized at existing facilities which are repowered. The TRW advanced combustion technology is
capable of efficiently bumning a low grade of fuel compared with that used in typical coal-fired power
plants, while at the same time reducing NOy emissions by more than 50% below standards. The TRW
advanced combustion technology removes most of the mineral content (ash) of coal during combustion
before the ash can enter the boiler. It is presently planned that the TRW combustion technology would
bumn a blend of at least 50% waste coal (low-grade coal or overburden-contaminated coal), which is high
in moisture and ash content. Furthermore, 100% waste coal may also be tested and utilized by the HCCP.
This ability of the TRW combustion technology to use low-grade fuel reduces the amount of new coal to
be mined and at the same time greatly reduces the fuel cost over a conventional coal-fired power plant
designed to burn the standard run-of-mine coal. In addition, the TRW combustion technology would be
used to produce the reagent needed for the dry scrubber system.

Commercial dry scrubber units use highly reactive lime as the reagent for SO, removal. Lime,
which is produced from limestone by heating in a kiln, is up to and sometimes more than five times the
cost of raw limestone. For the HCCP, the required highly reactive reagent would be produced from
limestone injected into the center of the TRW combustion system. The high heat of combustion would
“flash calcine” the limestone and produce the required scrubber reagent. During the formation of this
“flash calcined material” (FCM), some SO, would be captured in the boiler. The FCM would be carried
through the boiler and collected in the HCCP baghouse filters. The FCM removed from the filters would
be recycled back to the Joy Spray Dryer Absorber (dry scrubber unit) as the reagent for SOz removal. In
addition, before the recycled FCM is used as the reagent, the HCCP would demonstrate heating and
grinding processes that should increase the reactivity of the FCM even more, thereby reducing the amount
of scrubber reagent required. The use of raw limestone and the activation processes would greatly reduce
the operational cost of the HCCP dry scrubber unit.

The proposed HCCP demonstration is a scale-up of the TRW combustion technology to full utility
size as the next step towards commercialization of this technology. The Joy dry scrubber technology is
commercial technology when used with lime as the reagent for sulfur capture. The HCCP would
demonstrate that the Joy scrubber technology can utilize a reagent created by the HCCP and further
demonstrate technology to increase the reactivity of the reagent.
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1.4 NEED

The need for the HCCP is twafold. First, it plays an important part in fulfilling the Congressional
policy of demonstrating environmentally sound technologies for the utilization of coal. Second, it
provides electricity for GVEA’s service area, thereby encouraging economic development. The Alaska
Public Utilities Commission (APUC) has approved the power sales agreement between AIDEA and
GVEA, which in turn was based upon documentation of additional load forecasts for GVEA electrical
power and replacement of aging generation. Although DOE feels that the need for the project may be
Jjustified on either basis, its reasan for selecting the HCCP is not for power production or meeting local
or regional demands for electricity; rather, its reason for selecting the project is to demonstrate
innovative, coal-based technology.

1.4.1 DOE’s Need

The goal of the Clean Coal Technology Program as established by Congress is to make available
to the U.S. energy marketplace advanced and environmentally responsive technologies that will help
alleviate pollution problems from coal utilization. DOE selected the HCCP to demonstrate advanced
combustion and scrubber technologies using a new 50-MW coal-fired power-generating facility. The
HCCP is the only project offered in response to the CCT Program solicitations that proposes to
demonstrate this combination of technologies.

Solutions to a number of key energy issues are directty dependent upon the degree to which coal
can be considered an available energy option. These issues include (1) long-range requirements for
increased power demand, (2) need for energy security, and (3) increased competitiveness in the
intemnational marketplace.

Almost 50% of the current inventory of electrical generating capacity in the United States will be
over 30 years old by 1997. The need to replace or refurbish this capacity, plus adding new capacity to
keep pace with the rising demand for electricity, means that a major investment in electrical generation
capacity should begin by the mid-1990s. Better technologies must be available for use on a commercial
basis before the year 2000 to avoid the economic and environmental penalties associated with continued
investments in only the currently available commercial technologies.

The abundarnice of coal makes it one of the nation’s most important strategic resources in building a
more secure energy future. Coal can be one of the country’s most useful energy sources well into the
twenty-first century and beyond. With current prices and technology, U.S. recoverable reserves of coal
could supply the nation’s coal consumption at current rates for nearly 300 years. However, if coal is to
reach its full potential and be both environmentally acceptable and economically competitive, an
expanded slate of advanced clean coal technologies must be developed to provide substantially improved
options that are superior to today’s choices.
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New technology is a major factor in enhancing prospects of exporting coal utilization technologies
to other nations. Such technologies may provide the single most important advantage that the United
States could have in the global competition for new markets. The ability to show a prospective overseas
customer an actual operating facility running on U.S. coal, rather than just a drawing-board concept or an
engineering prototype, is expected to be a persuasive inducement. It easily could be the advantage that
will sway overseas consumers to buy an American package of coal and the proven clean coal technologies
to bum it cleanly and effectively. The opportunity is consistent with and recognizes the increasing
demand for safe, effective technology that does not impose further burdens on environmental quality. The
development of advanced clean coal technologies will also satisfy the demand for lower cost, more highly
efficient energy concepts that will not reverse the recent gains in economic growth by imposing new costs
On consumers.

While substantial deposits of coal exist as a resource suitable for and capable of resolving the
critical near-term and long-range energy issues, a number of obstacles exist that not only limit its general
availability but also act as a barrier to its increased use. These impediments include (1) concemns about
environmental issues, such as acid deposition, global warming, and solid waste (see the PEIS for further
discussion); (2) availability of the technology; and (3) performance of the technology. Since the early
1970s, DOE and its predecessor organizations have pursued a broadly based coal research and
development program directed toward increasing the nation’s opportunities to use its most abundant fossil
energy resource while improving environmental quality. This research and development program
contains long-term, high-risk activities that support the development of innovative concepts for a wide
variety of coal technologies through the proof-of-concept stage.

However, the availability of a technology at the proof-of-concept stage is not sufficient to ensure its
continued development and subsequent commercialization. Before any technology can be seriously
considered for commercialization, it must be demonstrated. The risk associated with technology
demonstration is, in general, too high for the private sector to assume in the absence of sirong economic
incentives or legal requirements. The implementation of a technology demonstration program has been
endorsed by the President, Congress, and the private sector as a way to accelerate the development of
technology to meet near-term energy and environmental goals, to reduce risk to an acceptable level, and to
provide the incentives required for continued activity in innovative research and development directed at
providing solutions to long-range energy supply problems.

A key element in enabling coal to realize its potential in the nation’s energy future is to improve the
technical performance of coal utilization and conversion technologies. Technical performance is
measured in terms of efficiency, reliability, flexibility, and emissions reductions. The CCT Program
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presents the opportunity to demonstrate improved technical performance, which can lead to substantial
reductions in the cost of using coal. The technical improvements demonstrated under the program will
allow an effective response to the changing energy markets and a resolution of the conflict between the
expanded use of coal and the environmental concems of such use at the lowest possible cost.

The HCCP was selected in the third soliciiation as one of the 13 projects that would best further the
goals of the CCT Program faking into consideration the evaluation criteria and relevant program policy
factors. Program policy factors are factors which the Source Selection Official may use to select a
range of projects that would best serve program objectives. The following program policy factors were
among those considered: (1) the desirability of selecting projects that collectively represent a diversity of
methods, technical approaches, and applications, and (2) the desirability of selecting projects that
collectively utilize a broad range of U.S. coals and are in locations which represent diversity of
environment, health, safety, and socioeconomics; regulatory, and climatic conditions. The word
“collectively” is meant to include projects selected in the the third solicitation and prior Clean Coal
solicitations, as well as other ongoing demonstrations in the United States.

Ultimately, this clean coal technology is expected to be used commercially in a wide range of
applications. The potential market includes any size utility or industrial boiler in new and retrofit uses.
The resulting nationwide emissions reductions (if the combustor penetrates its potential market) are
discussed in the PEIS for the CCT Program.

1.4.2 AIDEA’s and GVEA’s Need

AIDEA was formed in 1967 by the Alaska state legislature through the governing statute
AS 44,88 with the purpose of creating jobs and promoting economic prosperity in Alaska. AIDEA is a
public corporation that provides various means of financing for industrial, manufacturing, and other
business enterprises to further the overall goal of developing and diversifying the state’s economic base
and providing employment for Alaskans. AIDEA encourages economic development by providing
capital at a reasonable cost for Alaskan businesses. AIDEA has historically accomplished its purpose by
acting as a secoﬁdary market for financial institutions and by providing loan guarantees for small
business loans secured through financial institutions. AIDEA makes no direct loans, but rather
purchases from financial institutions a portion of a loan financed through the sale of bonds or from
internal assets. With the establishment of the Development Finance Program in 1987, AIDEA can also
promote private sector employment through infrastructure and rescurce development projects owned by
AIDEA. Typically, AIDEA will lease these projects to a private sector user for operation, Activity under
the Development Finance Program has rapidly expanded, and today AIDEA has projects that have
been developed or are being developed across Alaska that include port developments and fueling
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Jacilities to support the fishing industry and resource export operations, maintenance facilities for large
aircraft, and power generation facilities. AIDEA is governed by a board consisting of the state
commissioners of the Departments of Revenue and Commerce, one other commissioner, and two public
sector members.

The need for and economics of electrical generation were considered by the APUC. In
determining whether service from HCCP is required, the APUC relied on two planning documents
prepared by the consulting firm of CH2M Hill for GVEA—a Power Requirements Study (PRS) (GVEA
1991a) and an Integrated Resource Plan (IRP) (GVEA 1991b). Utlizing high, medium, and low
scenarios, the PRS forecast GVEA’s load growth under a variety of assumptions regarding the economy
in Alaska and the Fairbanks area. The IRP analyzed a number of alternative means under which
GVEA could meet that predicted load growth.

The IRP considered the HCCP, as well as supply- and demand-side resource alternatives. Among
the supply-side alternatives considered in the IRP were continued GVEA energy purchases from
Anchorage-area utilities, a conventional coal facility, gas turbines, and transmission line upgrades.
Various alternative technologies, such as wind, solar, and waste-to-energy, were considered in the IRP
and dismissed because of serious questions about their viability in the Fairbanks area. On demand-side
programs, the IRP considered both residential and commercial energy efficiency programs
(conservation).

AIDEA’s application for a Certificate of Public Convenience (CPC) was considered by the APUC
under Alaska law, which precludes a utility from providing service without first obtaining a certificate
Jrom the APUC, To obtain a certificate, the applicant must show that it is fit, willing, and able to
provide the utility service for which the certificate is applied for and that the service is required for
public convenience and necessity. The APUC concluded that AIDEA had made the required showings.
AIDEA proposed the project next to the existing plant to make use of some of the common facilities.

The APUC concluded, consistent with the IRP, that HCCP represents the lowest-cost alternative
Jor GVEA to meet its load growth. On September 3, 1992, the APUC issued a CPC to AIDEA for the
HCCP. The APUC also approved a power sales agreement under which GVEA will purchase the output
of HCCP from AIDEA. This decision was issued after a public process that included 3 days of hearings
at which the testimony of 20 witnesses was presented for APUC consideration. The Commission noted
that GVEA'’s load forecasts justify the need for the contract, and that the contract represents the most
Jeasible way for GVEA to meet its forecasted loads. The Commission also concluded that the terms of
the power sales agreement are just and reasonable, providing an adequate return to AIDEA and
offering the least-cost option to GVEA. DOE has independently reviewed the APUC conclusions and
Jinds them reasonable.
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1.5 NATIONAL ENVIRONMENTAL POLICY ACT STRATEGY

An overall strategy for compliance with NEPA was developed for the CCT Program, consistent
with the Council on Environmental Quality (CEQ) NEPA regulations and DOE regulations for
compliance with NEPA, that includes consideration of both programmatic and project-specific
environmental impacts during and after the process of selecting a project. This strategy is called tiering
(40 CFR Part 1508.28), which refers to the coverage of general matters in a broader EIS (e.g., for the
CCT Program) with subsequent narrower statements or environmental analyses incorporating by
reference the general discussions and concentrating solely on the issues specific to the statement prepared
subsequently. Tiering eliminates repetitive discussions of the same issues and focuses on the actual issues
ripe for decision at each level of environmental review.

The DOE strategy has three principal elements. The first element involved preparation of a
- comprehensive PEIS for the CCT Program, published in November 1989 (DOE/EIS-0146), to address the
potential environmental consequences of widespread commercialization of each of 22 successfully
demonstrated clean coal technologies in the year 2010. The PEIS evaluated (1) 2 no-action alternative,
which assumed that the CCT Program was not continued and that conventional coal-fired technologies
with flue gas desulfurization controls would continue to be used for new plants or as replacements for
existing plants that are retired or refurbished, and (2) a proposed action, which assumed that CCT
Program projects were selected for funding and that successfully demonstrated technologies undergo
widespread commercialization by 2010.

The second element involved preparation of a preselection, project-specific environmental review
of the HCCP based on project-specific environmental data and analyses that the offeror supplied to DOE
as part of the proposal. The review contained discussions of the site-specific environmental, health,
safety, and socioeconomic issues associated with the project for the use of DOE selection officials. The
review analyzed the advantages and disadvantages of the proposed and alternative sites and/or processes
reasbnably available to the offeror. Because this review contains proprietary data supplied by the offeror,
it is not made publicly available, '

The third element consists of preparing site-specific NEPA documents for each selected project.
For the HCCP, DOE determined that an EIS should be prepared to address project-specific concerns. As
part of the overall NEPA strategy for the CCT Program, this EIS draws upon the PEIS and preselection
environmental reviews that have already analyzed many alternatives and scenarios (e.g., altemnative
technologies and sites).

DOE determined that providing cost-shared funding support for the proposed HCCP constitutes a
major federal action that may significantly affect the quality of the human environment. Therefore, DOE
has prepared this EIS to assess the potential impacts on the human and natural environment of the
proposed action and reasonable alternatives. Oak Ridge National Laboratory (ORNL) was selected to
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assist DOE in the preparation of the EIS and supporting documents for the HCCP. ORNL has utilized
information provided by DOE, other federal agencies, the project participants and contractors, and others.
In particular, Stone & Webster Engineering Corporation prepared an Environmental Information Volume
(EIV) for the project participants that ORNL has used as a basis to independently assess the issues and
prepare the EIS. DOE is responsible for the scope and content of the EIS and supporting documents and
has provided direction to ORNL and all participanits, as appropriate, in the preparation of these
documents. The EIS has been prepared in accordance with Sect. 102(2)(C) of NEPA, as implemented
under regulations promulgated by the CEQ (40 CFR Parts 1500-1508) and as provided in DOE
regulations for compliance with NEPA (10 CFR Part 1021).

A Notice of Intent (NOI) to prepare the EIS and hold public scoping meetings was published by
DOE in the Federal Register on October 5, 1990 (55 FR 40912-40914). The NOI invited comments and
suggestions on the proposed scope of the EIS, including environmental issues and alternatives, and invited
participation in the NEPA process. The NOI also was printed in the “Legal Notices™ section of
Anchorage and Fairbanks newspapers, and the NOI and a DOE press release to announce the scoping
meetings were sent to 35 publications, radio stations, and television stations in Alaska. The NOI was sent
to federal and state agencies, Native American corporations, and environmental groups for their
information and comments on the proposed project.

Publication of the NOI initiated the EIS process with a public scoping period. The scoping process
involves soliciting public input to ensure that significant issues are identified early and properly studied,
issues of little significance do not consume time and effort, the EIS is thorough and balanced, and delays
occasioned by an inadequate EIS are avoided (40 CFR Part 1501.7). DOE held scoping meetings in
Healy, Alaska, on October 22, 1990; in Fairbanks, Alaska, on October 23, 1990; and in Anchorage,
Alaska, on October 24, 1990. The public was invited to provide oral comments at the scoping meetings
and to submit additional comments in writing to DOE by the close of the EIS scoping period on
November 5, 1990. DOE received responses from 31 members of the public, interested groups, and
federal, state, and local officials: 23 presented testimony and 8 submitted correspondence. The responses
contained 111 scoping comments that assisted in identifying significant issues to be analyzed in depth in
the EIS as well as those issues that are not significant or have been evaluated and dismissed from further
consideration in the EIS. Following the scoping process, an EIS Impiementation Plan (DOE 1991) was
developed to define the scope and provide further guidance for preparing the EIS, and is available for
public inspection in the public reading rooms listed on the cover sheet.

In response to the NOI, four federal agencies came forward to request cooperaling agency status.
The U.S. Department of Agriculture, Rural Electrification Administration (REA) requested cooperating
agency status in December 1990. DOE granted this starus in February 1991 because of REA’s
jurisdiction over transmission and power purchases. The U.S. Department of the Army, U1.S. Army
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Engineer District, Alaska [Corps of Engineers (COE)] requested cooperating agency status in June 1991,
DOE granted this status in August 1991 because of the agency’s permitting responsibilities for waters of
the United States, including wetlands, under the Clean Water Act (CWA). The U.S. Department of
Interior, National Park Service (NPS), Alaska Regional Office requested cooperating agency status in
November 1990. DOE granted this status in December 1990 because of its expertise in air quality and
visibility issues and because NPS is the Federal Land Manager (FLM) of DNPP. The U.S. Environmental
Protection Agency (EPA), Region 10, requested cooperating agency status in November 1990. DOE
granted this status in January 1991 because of EPA’S jurisdiction over the National Pollution Discharge
Elimination System (NPDES) pemmit program under the CW A; 0il spill prevention, control and
countermeasure plans for oil storage facilities; and over the generation, transportation, storage, treatment,
or disposal of hazardous waste. The responsibilities of these agencies are discussed further in Sects. 1.8
and 7.2,

A Notice of Availability (NOA) of the draft EIS was published by DOE in the Federal Register on
November 20, 1992 (57 FR 54775-54777). The NOA announced public hearings on the draft EIS and
invited oral and written comments and suggestions regarding the adequacy, accuracy, and completeness
of the EIS. The NOA also was printed in the “Legal Notices” section of Anchorage and Fairbanks
newspapers and was sent to 35 publications, radio stations, and television stations in Alaska to assist in
announcing the public hearings and comment period. The NOA was sent fo federal and state agencies,
Native American corporations, and environmental groups for their information and comments on the
EIS.

Publication of the NOA initiated the public comment period that was originally scheduled for 45
days ending on January 5, 1993, but in response to several requests was extended for another 15 days
until January 20, 1993. DOE held public hearings on the draft EIS in Healy, Alaska, on December 7,
1992; in Fairbanks, Alaska, on December 9, 1992; and in Anchorage, Alaska, on December 10, 1992,
The public was invited to provide oral comments at the public hearings and to submit additional
comments in writing to DOE by the close of the public comment period. Testimony was presented by §3
people during the 3 public hearings, and DOE received correspondence from 82 members of the public,
interested groups, and federal, state, and local officials. Altogether, 441 comments were received that
assisted in improving the quality and usefulness of the EIS. All comments and corresponding responses
by DOE are contained in Volume II of this Jinal EIS. Where responses to comments have initiated
changes that appear in the final EIS, they have been so noted in the comment response.
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1.6 SCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT

This section summarizes the issues considered during the preparation of this EIS. The issues listed
in the first section of Table 1.6.1 are those initially proposed in the NOI for analysis and assessment in the
EIS. All of these issues were also identified during public scoping. The issues listed in the second section
of Table 1.6.1 are those identified as a resuit of testimony received during public scoping. Subsequently,
further issues were identified by DOE and are listed in part three of Table 1.6.1.

Table 1.6.2 indicates the disposition of altemnatives that have been identified for consideration in the
EIS. The alternatives developed to address the issues presented in Table 1.6.1 can be seen in Table 1.6.3,
wherein an altemnative or mitigation measure has been developed to address a corresponding issue. All of
the mitigation measures presented in Table 1.6.3 are discussed throughout Sect. 4 of the EIS and in
Table 4.4.1 or discussed in Sect. 54.

The most detailed analyses focus on the level of impacts expected to air quality and visibility as a
- result of HCCP operation. Of primary concem is the potential for visibility impairment at DNPP. The
potential for ice fog is also addressed. The EIS also fully examines potential impacts to the quality and

Table 1.6.1. Issues identified for consideration in the environmental impact statement

Issues identified in the Notice of Intent

Air quality (including meteorology, ice fog. and potential
visibility impairment at Denali National Park and Preserve)

Surface water quality

Groundwater quality

Waste management

Ecological resources

Noise

Socioeconomic impacts

Issues identified during public scoping

Need for the project

Floodplains and wetlands
Threatened and endangered species
Archeological and cultural resources
Aesthetics

Health and safety

Further issues identified by U.S. Department of Energy

Electromagnetic fields

Regulatory compliance

Fuel/resource availability

Cumulative or long-term effects (following demonstration)

1-13



| Healy Clean Coal Project EIS

Table 1.6.2. Alternatives considered to address issues anticipated to
arise during construction and operation

a) Altermatives considered
Proposed project
No-action alternative (including two reasonable
foreseeable scenarios)
Alternative site

b) Alternatives beyond the scope of the environmental impact statement
Delaying the project
Reducing the size of the project
Alternative technologies, such as natural gas, oil, solar
and wind power, and other coal-fired technologies

temperature of water resources, Of special concern are the potential effects resulting from increased
discharge of cooling water (water that is heated as a result of being used to ¢ool the boiler) into the
Nenana River. Potential impacts to residents that cross the frozen surface in vehicles downriver from the
HCCP during winter are evaluated. Other areas with detailed analyses include groundwater, ecological
resources, waste management (including hazardous materials), and socioeconomic impacts. In the
socioeconomics section, the EIS assesses the impacts of the project on local and regional economies,
including population growth, employment and income, taxes, land use, industry, housing, public and
community services, education, transportation, health care and human services, police and fire protection,
parks and recreation, and utilities.

The EIS also examines noise; regulatory compliance; wetlands and floodplains; threatened and
endangered species; historical, archeological, and cultural resources; aesthetics; electromagnetic fields;
health and safety: and fuel/resource availability.

With regard to alternatives, one altemative site, located about 4 miles north-northwest of the
proposed site, is evaluated in detail (see Sect. 2.2.2). No other alternative sites are capable of meeting
the goals of the project participant. The no-action altermnative is discussed in the EIS, including two
reasonably foreseeable scenarios that could result (see Sect. 2.2.1). Altemative technologies that are not
coal based have been dismissed from further consideration (see Sect. 2.2.3.1), and altemative coal
technologies have already been evaluated as part of the first and second elements of the CCT Program’s
overall strategy for compliance with NEPA (see Sect. 1.5).

The EIS discusses potential impacts following the completion of the demonstration (see Sect. 5).
Three scenarios are considered: (1) a successful demonstration followed by continuation of the project at
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Table 1.6.3. Alternatives and mitigation measures developed (if recessary) to address the
issues identified for consideration in the environmental impact statement (EIS)

Issues considered in the EIS

Altematives and mitigation measures provided in EIS
that address the issue

Air quality, meteorology, visibility

Surface water resources

Groundwater

Ecological resources

Waste management

Socioeconomic
Noise

Floodplains and wetlands

Threatened and endangered species

Historical/archeological/
cultural resources

Aesthetics
Electromagnetic fields
Health and safety

Alternative site
Sprinkler truck to spray roads/construction areas
Retrafit of Healy Unit No. 1

Erosion control measures
No biocides in the once-through cooling water (Sect. 4.1.5.2)
Catchment basin for coal pile run-off (Sect. 4.1.3.2) '

Replace water supply (and thus quality) by pipeline or well
modification if other users are adversely affected

Catchment basin for coal pile run-off

Silos for ash before removal for mine disposal (Sect. 4.1.10)

Cross connection to minimize cold shock to fish
No biocides will be used in the once-through
cooling water (Sect. 4.1.5.2)

Conventional coal-fired power plant (there will
be 50% less ash to dispose of)

Construction camp
Silencers for intake of forced-draft fans

Retumn laydown area to original state (the
laydown area may not be used at all)
The proposed site will require that less land will
be disturbed
The site is located above the 100-year floodplain (Sect. 4.1.6)

Proposed site: no transmission lines need t0 be
built as they would at the alternative site
Impact considered to be negligible (Sect. 4.1.5.3)

Impact considered 10 be negligible (Sect. 4.1.7)

Impact considered to be minor (Sect. 4.1.1)
No change from baseline conditions (Sect. 4.1.11)

Provide enough equipment for firefighters

Provide medical/helicopter medivac services

Safety training, audits, and enforcements of
safety rules (Sect. 4.1.12)
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Table 1.6.3 (continued)

Altematives and mitigation measures provided in EIS
Issues considered in the EIS that address the issue

Regulatory compliance Tables listing the state qnd federal permits and National
Environmental Policy Act (NEPA) documents (Sect. 7)
Department of Energy NEPA mechanisms are
in place to meet several regulatory
requirements
Other regulations will be complied with

Fuel/resource availability Sufficient resources are available (Sects. 2.1.6.1-2.1.6.4)
Cumulative/long-term effects All future projects are not sufficiently planned
following demonstration to assess impacts except one which was

determined not to create significant cumulative
impacts (Sect. 6)

approximately the same power level using the same technologies; (2) a demonstration that fails to meet
project objectives for air emissions (the demonstration case discussed in Sect. 4), but attains permitted
levels for air emissions, is otherwise successful, and continues 10 operate at permitted Ievels; and (3) an
unsuccessful demonstration followed by conversion of the facility to a coal-fired power plant using
conventional best available control technology, including low-NQy bumers to burn pulverized coal, dry
scrubbers utilizing lime for flue gas desulfurization, and a baghouse for particulate control.

The need for electrical generation has been considered by the Alaska Public Utilities Commission
as part of GVEA’s request for approval of a power sales agreement for the purchase of power from the
proposed HCCP (see Sect. 1.4.2).

1.7 ASSUMPTIONS AND APPROACHES

Several basic assumptions and approaches are made for this EIS and are summarized as follows:
. The operating characteristics, including resource requirements and discharges, for the
proposed HCCP are presented in Sect. 2 for the demonstration case, conservatively based
on an 85% capacity factor (the capacity factor is expected to be approximately 65% during
the demonstration).
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. The corresponding operating characteristics for the existing Healy Unit No. 1 are presented
in Sect. 2 based on a 90% capacity factor, which approximates historical operating
conditions for Unit No. 1.

. Except as otherwise noted, potential environmental effects of the proposed project are based
on the operating characteristics presented in Sect. 2.

. One major exception is that the air dispersion modeling assumes the demonstration case, but
long-term effects are conservatively based on a 100% capacity factor for the HCCP and
Unit No. 1.

. Potential environmental impacts are assessed for the surrounding environment (beyond the
facility boundary), with particular emphasis placed on potential impacts at DNPP.

. Potential environmental impacts of the proposed project during construction and operation

(during the demonstration) are assessed. A separate section addresses potential impacts of
commercial operation following completion of the demonsiration.

1.8 ROLE OF COOPERATING AGENCIES

CEQ NEPA regulations state that upon request of the lead agency (i.e., DOE), any other federal
agency that has jurisdiction by law shall be a cooperating agency in the preparation of an EIS
(40 CFR Part 1501.6). The regulations add that any other federal agency that has special expertise with
respect to any environmental issue which should be addressed in the EIS may be a cooperating agency
upon request of the lead agency. Also, an agency may request the lead agency to designate it a
cooperating agency. Agency cooperation early in the NEPA process is emphasized. The role of a
cooperating agency can vary from one of minimal review of an EIS to active participation in the scoping
process and preparation of environmental analyses, including portions of the EIS germane to the agency’s
area of expertise.

The role of a cooperating agency differs from that of a permitting agency: the role of the latter is to
perform assessments and make decisions regarding whether a proposed activity complies with regulatory
requirements. However, in some cases a federal agency may play the roles of both a cooperating agency
and a permitting agency. AIDEA, not DOE, is responsible for obtaining all required permits for the
proposed HCCP (see Sect. 7). The agencies in the following sections have been designated as
cooperating agencies for the HCCP EIS. Text in the following sections has been contributed by the
cooperating agencies.

1.8.1 U.S. Department of Agriculture, Rural Electrification Administration (REA)
REA was granted cooperating agency status by DOE because GVEA, an REA borrower, would be
participating in the HCCP for activities such as transmission, and power purchases.
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REA has reviewed and commented on the preliminary draft EIS. After DOE has completed its
environmental review process, REA will consider the adoption of this document and then issue an
independent determination as per REA Environmental Policies and Procedures given in 7 CFR
Part 1794.81.

1.8.2 U.S. Department of the Army, U.S. Army Engineer District, Alaska (Corps of
Engineers)

The COE, which is both a permitting and a cooperating agency for the HCCP, exerts regulatory
jurisdiction over waters of the United States, including wetlands, pursuant to Sect. 404 of the CWA of
1972. For regulatory purposes, COE defines wetlands as those areas that are inundated or saturated by
surface or groundwater at a frequency and duration sufficient to support, and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. The law
requires that any individual proposing to discharge or place dredged or fill material into waters of the
United States, including wetlands, must obtain a COE pemit before conducting the work. Asa pan of
the project evaluation, the COE is responsible for determining compliance with the EPA’s Sect. 404(b)(1)
guidelines (as stated in 40 CFR Part 230). The COE is authorized to issue permits at the district level in
those cases in which all substantive objections have been resolved to the satisfaction of the district
engineer provided other portions of the evaluation are favorable.

An evaluation and determination of compliance for the Sect. 404(b)(1) guidelines restrictions on
discharges into wetlands “a special aquatic site” for permit application decisions is the sole responsibility
of the COE. The guidelines provide that no discharge of dredged or fill material shall be permitted that
will cause or contribute to the significant degradation of the waters of the United States. Findings of
significant degradation related to the proposed discharge shall be based upon appropriate factual
determinations. Effects contributing to significant degradation are those significant adverse effects on:

¢ human health and welfare including municipal water supplies, plankton, fish, shellfish, wildlife,

and special aquatic sites;

o life stziges of aquatc life and wildlife;

e aquatic ecosystem diversity, productivity, and stability, and;

* recreational, aesthetic, and economic values.

In addition to the prohibition of permitting any discharge of fill material that would lead to
significant degradation, a “water dependency test” must also be passed. The water dependency test is
more accurately an alternatives analysis that contains the double presumption against certain discharges.
No discharge will be permitted if there is a practicable altemative to the discharge that would have less
adverse impact on the aquatic ecosystem provided the alternative does not have other significant adverse
environmental consequences. The first rebuttable presumption is stated at 40 CFR Part 230.10(a)(3):
“Where the proposed activity associated with a discharge does not require siting within a special aquatic
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site to achieve its basic purpose (i.e., ‘water dependent’) practicable altematives not involving special
aquatic sites are presumed to be available unless clearly demonstrated otherwise.” The second rebuttable
presumption is also stated at 40 CFR Part 230.10(a)(3): “Altemnatives involving discharges into
non-special aquatic sites are presumed to have less adverse impact on the aquatic ecosystem than -
discharges into special aquatic sites unless clearly demonstrated otherwise.” The preamble to the
guidelines states that it is the applicant’s responsibility to rebut the presumption that there is a less
damaging nonwetland alternative. It is the COE’s responsibility to objectively evaluate the applicant’s
rebuttal to ensure that it is reasonable and prudent. The COE’s review includes the applicant’s selection
criteria, altematives rejected and reasons therefore, and sufficient project information for comparison with
other apparent alternatives.

All appropriate and practicable steps to minimize potential impacts of the discharge on the aquatic
ecosystem should be evaluated by the applicant. Also, there may be other practicable altematives (other
sites) to the discharge as proposed, which would have less adverse impacts on the aquatic ecosystem.
Therefore, the COE requires as a major part of the altematives analysis that the applicant address why
such alternatives as other sites, particularly upland sites, have not been deemed practicable for portions of
this project.

Practicable alternatives include, but are not limited to the following:

e Activities that do not involve a discharge of dredged or fill matetial into waters (including

wetlands) of the United States, and;

e Discharges of dredged or fill material at other locations in waters of the United States.

An altemnative is practicable if it is available and capable of being done after taking into
consideration cost, existing technology, and logistics in light of the overall project purposes. If itis
otherwise a practicable alternative, an area not presently owned by the applicant that could reasonably be
obtained, utilized, expanded, or managed to fulfill the basic purpose of the proposed activity may be
considered.

1.8.3 U.S. Department of the Interior, National Park Service, Alaska Regional Office

NPS was granted cooperating agency status by DOE because it exhibits special expertise with
respect to air quality and visibility, and is charged under the CAA with a consulting role during the
permitting process. As a cooperating agency, NPS has reviewed and commented on the draft EIS.

Additionally, NPS is the FLLM of the nearby DNPP. DNPP is designated a CAA Class I area for
Prevention of Significant Deterioration (PSD). The FLM has an affirmative responsibility with the
permitting agency to protect the air quality related values of lands within a Class I area. NPS has
consulted with the Alaska Department of Environmental Conservation (ADEC}), the pemnitting agency,
on the PSD permit.
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1.8.4 U.S. Environmental Protection Agency, Region 10

The EPA, which is both a permitting and a cooperating agency for the HCCP, administers the
NPDES permit program under Sect. 402 of the CWA. NPDES pemmit applications for the proposed
HCCP have been received by EPA. The proposed HCCP is classified as an NPDES “new source” to
which new source performance standards for Steam Electric Power Generating Facilities (40 CFR
Part 423.12) apply.

Under Sect. 511(c)(1) of the CWA, NPDES pemit actions for new sources are subject to NEPA,
EPA’s NEPA review procedures for the new source NPDES program are included in 40 Parf CFR 6,
Subpart F. EPA is a cooperating agency on the HCCP EIS to facilitate EPA compliance with NEPA and
avoid duplication of effort in preparation of the EIS. As a cooperating agency EPA has reviewed and
provided comments on overall EIS-related issues pertaining to the proposed HCCP. An EPA Record of
~ Decision (ROD) will be prepared in conjunction with the final NPDES permit action.

Other regulatory responsibilities of EPA with respect to the HCCP are indicated in Sect. 7.2 of
this EIS.
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2. THE PROPOSED ACTION AND ALTERNATIVES

This section discusses the proposed action, the no-action aliernative (including scenarios that are
reasonably expected to result as a consequence of the no-action alternative), alternative sites, and
alternatives dismissed from further consideration.

2.1 PROPOSED ACTION

The proposed action is to provide cost-shared federal funding support for the construction and
operation of an integrated system of two clean coal technologies to be demonstrated in the HCCP, a new
50-MW (nominal electrical output), coal-fired power generating facility proposed by AIDEA for Healy,
Alaska. The purpose of the proposed action is to demonstrate the combined removal of SO, NGy, and
PM using innovative combustion and flue gas cleanup technologies. The proposed action as described in
the following sections is DOE’s preferred alternative.

2.1.1 Project Location

The HCCP would be located on the southern edge of the Interior Basin of Alaska, approximately
80 miles southwest of Fairbanks and 250 miles north of Anchorage (Fig. 2.1.1). The facility is proposed
to be built adjacent to the existing 25-MW Healy Unit No. 1 conventional pulverized-coal unit owned and
operated by GVEA in a rural setting along the east bank of the Nenana River, about 2.5 miles
east-southeast of Healy (Fig. 2.1.2). Figure 2.1.3 is a topographic map that displays the mountainous
characteristics of the area, and Fig. 2.1.4 presents an artist’s conception of the HCCP superimposed on a
photograph of Healy Unit No. 1 and its environs. Healy Unit No. 1 has been operating as a baseload
power plant since November 1967 and has an expected operating life until at least 2007, The facility
presently employs 29 people. The 65-acre site is located approximately 4 miles north of the nearest
border of DNFP and 8§ miles north of the entrance to DNPP.

Healy can be reached throughout the year via the George Parks Highway (State Highway 3). It can
also be reached by railroad and small plane. The Suntrana spur of the Alaska Railroad passes at the south
porder of the HCCP site.” Access to the site is provided by the Suntrana spur and the Healy Spur
Highway, which leads between Healy and Suntrana. Coal would be supplied from the UCM Poker Flats
Mine and other reserves, located about 4 miles north of the proposed site, using the existing haulroad
between the mine and the site.

The HCCP site would be classified for land use as an industrial site. The majority of the site has
sustained surface alteration from the construction and operation of the existing Healy Unit No. 1
coal-fired generating plant, support buildings, coal storage areas, ash ponds, roads, electric substation, and

transmission lines.
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2.1.2 Technology Description

The HCCP proposed by AIDEA would incorporate an innovative power plant design that features
integration of advanced combustors and a heat recovery system coupled with both high- and
low-temperature emission control processes. The technologies would be dependent on each other as part
of the integrated system. Figure 2.1.5 depicts an artist’s conception of key components in the integrated
HCCP system. Figure 2.1.6 is a mass balance flow diagram that depicts the major components of the
HCCP.

The combustion technology to be demonstrated is TRW’s entrained combustion system with
limestone injection to capture SO, in the flue gas. The heart of the system consists of twin all-metal
combustors connected by short ducts to the boiler. First-stage precombustors burn about 25% of the coal,
and exhaust gas from the precombustors is mixed with intake air to preheat the main (or slagging-stage)
combustors that bum the remaining 75% of the coal. As the coal bums, molten slag collects on the walls
of the combustors and flows toward openings in the bottom of the main combustors where it falls into
water-filled slag tanks. The slagging combustors decline slightly from horizontal to aid in the flow of the
molten slag. Some slag solidifies on the water-cooled surfaces and serves to insulate and protect the metal
walls from erosion and excessive temperatures. The main combustion sections operate at a slight air
deficiency to reduce the amount of NOy produced. In the boiler, combustion products mix with additional
air to complete the combustion reactions. The combustors are coupled with a specially designed boiler
that, in addition to its heat recovery function, produces low NO; levels, functions as a limestone calciner,
and accomplishes first-stage SO, removal. Therefore, flue gas from combustion is expected to contain
lower concentrations of SO, and NO; than flue gas from conventional combustion.

The postcombustion technology to be integrated with the advanced combustion system is the Joy
spray dryer absorber for a second stage of SO, removal and particulate removal. The flue gas would mix
with an atomized spray that includes activated lime from the limestone injection during combustion,
resuiting in additional chemical reactions to remove SO; and PM. A baghouse provides further capture of
PM and SO; before the flue gas exits through the stack. A portion of the lime collected by the spray dryer
and the baghouse would be recycled 1o the spray dryer and used for SO, removal, thereby increasing SO;
removal efficiency while reducing solid waste.

The integrated process is expected to demonstrate at least 90% SO, removal resulting in emissions
of no more than 0.043 Ib/MBtu of heat input to the combustion process, NO; emissions of no more than
0.2 Ib/MBtu, PM o (particulate matter <10 um, inhalable particulate matter) emissions of no more than
0.015 1b/MBt, and at least 99.5% combustion efficiency. It is anticipated that at least 20% of the total
available sulfur in the flue gas would be captured in the combustion process and at least 70% in the flue
gas desulfurization system. Of the total ash generated, 60-90% would be removed from the combustors
as slag and from the boiler hoppers as bottom ash. Most of the remaining ash would be removed in the
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Fig. 2.1.5. Artist’s conception of key components in the integrated Healy Clean Coal
Project system.
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baghouse. The integrated process is suitable for repowering existing facilities or for new facilities. If
successfully demonsirated, it would provide an altemnative technology to conventional pulverized-coal
boilers with conventional flue gas desulfurization controls, while lowering overall operating costs and
reducing the volume of solid waste generated by conventional technology in current use. Further details
regarding the technologies, including preliminary testing results, can be found in Appendix F.

2.1.3 Project Description
The following section describes the proposed HCCP and discusses the mitigation agreement for
the retrofit of Healy Unit No. 1.

2.1.3.1 HCCP Description

The HCCP would incorporate the technologies described in Sect. 2.1.2 into the new 50-MW
(nominal electrical output), coal-fired power generating facility. The HCCP would be fueled with
low-sulfur coal from the UCM Poker Flats open-pit mine, located about 4 miles north of the proposed site.
Run-of-mine UCM coal (coal that is currently used at Healy Unit No. 1) and waste coal would be the
primary fuels. Waste coal is either low-grade coal or overburden- or underburden-contaminated coal
(uncovered during mining for run-of-mine coal) that normally remains at the mine. These coals would be
transported from the mine to the HCCP by mine trucks using the existing haulroad and dumped into
separate storage piles. Approximately equal amounts of run-of-mine coal and waste coal would be
blended using mobile equipment. An analysis of the composition of fypical run-of-mine coal, waste coal,
and blended coal for the HCCP (as is expected to be received at the HCCP site) is shown in Table 2.1.1.
The carbon content and, consequently, the heating value are greater for the run-of-mine coal, while the
waste coal contains much more ash. During the 1-year demonstration, short duration tests with other
Alaskan coals are expected as these coals are identified and made availabie to the HCCP. UCM is
responsible for delivering ail coal sources to their appropriate coal pile(s). UCM’s title for the coal
transfers to the HCCP operator upon delivery to the coal pile. The HCCP operator is responsible for
crushing and blending. Coal pile runoff, if any, will be monitored by the HCCP operator. The HCCP
operator is responsible for the quality of the wastewater discharge from the coal pile.

The blended coal would first be crushed to pieces having a maximum diameter of 0.75 in. The
existing Healy Unit No. 1 coal handling system includes two coal crushers with a capacity of 100 tons/h,
each providing sufficient capacity to support the additional requirements of approximately 45 tons/h
resulting from HCCP operation. From the crushers, the coal would be fed onto a feed conveyor and then
to a diverter chute that would transfer the coal to a series of new belt conveyors to transpoit the coal to the
HCCP coal silos. Coal would be removed from the bottom of the silos and taken to the pulverizers and
combustors via the coal feed system,
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Table 2.1.1. Analysis of the composition of fypical run-of-mine coal, waste coal, and
blended coal for the Healy Clean Coal Project (HCCP)
(as is expected to be received at the HCCP site)

Typical blended
Typical run-of-mine coal performance coal Typical waste coal
Heating value (Bnu/1b) 7815 6960 6105
Analysis (percent by
weight)
Moisture 26 25 24
Carbon 46 41 36
Hydrogen 35 3.1 2.7
Nitrogen 0.6 05 0.5
Sulfur 0.17 0.15 0.13
Ash 8 17 25
Oxygen 16 14 12
Chlorine 0.03 0.03 0.02
Total 100 100 100

Source: Usibelli Coal Mine, Inc.

The coal wouid be injected into the HCCP combustors, and the heated air from the coal's
combustion would heat the water in the boiler. The boiler would generate steam to drive the
turbine-generator. The mrbine-generator, in tum, would convert the energy in the high-temperature
(950°F), high-pressure [ 1250 pounds per square inch (psi)] steam to electrical energy. The HCCP
generator would be connected to the 138-kilovolt (kV) electrical transmission line (the Anchorage-Healy
portion of the Anchorage-Fairbanks Transmission Intertie) through an extension of the existing substation
located on the Healy Unit No. 1 site.

As with any process involving the conversion of thermal energy to electrical energy, waste heat
must be rejected. In the HCCP, water is proposed to be drawn from the Nenana River into the condenser
(located in the turbine building) through an underground cooling water intake pipe. As the cool river
water passes through the condenser, it would absorb heat from the turbine exhaust steam and condense the
steam into water, which then would be recycled to the boiler. The wammed river water would be returmed
from the condenser back to the Nenana River through a second underground cooling water discharge pipe.

A diagram of the HCCP along with the existing Healy Unit No. 1 is shown in Fig. 2.1.7, and a
layout of the plant is shown in Fig. 2.1.8. The major HCCP equipment and buildings, as identified in
Fig. 2.1.7, and their functions follow. The number preceding each listed item corresponds to its location
inFig. 2.1.7.
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Fig. 2.1.7. Diagram of the Healy Clean Coal Project and the existing Healy Unit No. 1.
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1. Transformer. The HCCP main power transformer would transform electrical energy from
the generator to a higher voltage for transmission via a new 300-ft long overhead line to a
proposed extension of the existing substation and subsequent distribution to Fairbanks or
Anchorage.

2. Turbine building. The turbine building would contain the turbine-generator, condenser,
boiler feed pumps, and other equipment required to convert the high-pressure,
high-temperature steamn energy into electrical energy. The taller building (2a) next to the
turbine building would be the auxiliary bay that houses the boiler feedwater heaters and
other plant auxiliary equipment. The boiler feedwater heaters use steam extracted from
different stages of the turbine to preheat the feedwater to the boiler.

3. Boiler building. The tallest building, located next to the turbine building auxiliary bay,
would be the boiler building that contains the boiler and associated advanced coal
combustion equipment. The high-pressure, high-temperature steam generated in the boiler
would flow to the turbine and then, after releasing its energy to generate electricity, would
be condensed and retumed to the boiler as feedwater to be reboiled and superheated in the
boiler, thus completing the steam cycle.

4, Spray dryer absorber building. The combustion gases (fiue gas) would flow from the
boiler building to the next building, which houses the spray dryer absorber. The spray dryer
absorber would remove SOz from the flue gas.

5. Baghouse. The flue gas would flow from the spray dryer absorber to the baghouse. The
baghouse would remove PM from the flue gas before exhausting to the 315-ft stack (6).

2.1.3.2 Mitigation Agreement for the Retrofit of Healy Unit No. 1

In response to NPS concerns that increased emissions from the combined operation of Unit No. 1
and the HCCP would adversely affect DNPP (i.e., degradation of air quality and visibility, including
regional haze), DOE facilitated negotiations between the project participant team (AIDEA and GVEA)
and DOI. These }:egotiatians were successfully concluded and a Memorandum of Agreement (Appendix
I) was signed by DOI, DOE, AIDEA, and GVEA on November 9, 1993, to ensure the protection of
DNPP’s resources from potential adverse air pollution impacts atiributable to the HCCP and Unit No. 1.

The cornerstone of the Memorandum of Agreement is the planned retrofit of Unit No. 1 to reduce
emissions of NO, and SO>. For NO, control, the Agreement calls for Unit No. 1 to be retrofitted with
low-NO, burners with overfire air (if technologically feasible) after the start-up of the HCCP. GVEA
has agreed to reduce Unit No. I NO, emissions by approximately 50%, from 848 tons per year to
429 tons per year. The Agreement also requires that SO; emissions from Unit No. 1 be reduced by 25%,
from 630 tons per year to 472 tons per year, using duct injection of sorbent (e.g., flash-calcined material
or lime). In addition, GVEA has agreed to implement administrative controls (reduce Unit No. 1

2-18



[ | Finai: December 1993 |

output) to protect DNPP from observed plume or haze impacts. Furthermore, Section IV of the
procedures for implementing the Agreement provides for the renegotiation of the Agreement if visibility
impacts occur more than 10 times during any six-month period. In addition, two years after start-up of
the HCCP and as otherwise agreed, GVEA and the DNPP superintendent would meet to evaluate these
procedures and discuss additional reasonable measures, if necessary, to protect air quality related
values of DNPP, including measures applicable to ice and/or steam plumes.

If the HCCP demonstration technology operates as expected, combined NO, and SO, emissions
Jrom the Healy site would increase by only about 8%, from 1478 tons per year to 1602 tons per year,
even though electrical generation would increase from the existing 25 MW to 75 MW for the two units.
If the HCCP demonstration fails to meet project objectives for air emissions, but attains levels allowed
by the permit issued by ADEC but challenged by DOI, then the combined emissions from the Healy site
would be capped under the Agreement at 2160 tons per year (Le., 1439 and 721 tons per year of NO,
and SO; , respectively), about 46% over the emissions for the existing Healy site. This is 576 tons per
year less than the combined maximum allowable emissions for the site under the permit DOI had
challenged without mitigation of Unit No. 1.

The Agreement requires that the permit to operate issued by the ADEC reflect the new reductions
in emissions from Unit No. 1. Furthermore, the Agreement establishes that if the HCCP successfully
attains the low level of emissions expected for the demonstration case, then GVEA would request that
ADEC reduce SO; and NO, emission limits in the HCCP’s permit to operate to match achieved
emission levels. The Agreement also requires GVEA to reduce combined emissions from the site to the
existing Unit No. 1 emissions, immediately upon notification by either NPS or ADEC that a NO, or
other pollutant plume, or a sulfate or other pollutant haze, is visible inside DNPP, The Agreement states
that DOI shall withdraw its request to the ADEC to reconsider the issuance of the permit to operate, and
that the mitigation terms and conditions of the Agreement shall be incorporated into and become
enforceable requirements in the permit which allows the HCCP and Unit No. 1 to operate. An analysis
of changes in potential impacts resulting from retrofitting Unit No. 1 is presented in Sect. 5.4.6.

2.1.4 Healy Clean Coal Project Construction

Construction of the HCCP would involve the following overlapping phases (with approximate
durations in parentheses):

. site preparation (2 months);

. preparation of construction storage, laydown, and fabrication areas (2 months);
. construction of temporary facilities (2 months);
. concrete foundation installation (3 months);

. underground piping and electrical installation (3 months);
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. structural steel erection (4 months);
. major equipment and main building erection (10 months);
. piping, electrical, and instrumentation installation (5 months);

. start-up and testing (5 months); and
. removal of temporary facilities (1 month),

As part of its annual plant maintenance and infrastructure improvement program, GVEA removed
ash during 1993 from the area where HCCP construction activities involving storage, laydown, and
fabrication would take place. This activity was advantageous to the proposed HCCP, but was not a part of
the HCCP construction program. DOE will not provide construction funding for HCCP facilities before a
ROD is issued for the EIS that supports the proposed action.

Following a ROD supporting the proposed action, construction of permanent facilities is scheduled
to begin in April 1994 and continue through about mid-November 1994, depending upon weather
conditions. Severe weather conditions in Alaska would prevent continuing construction activities during
winter 1994-1995. Construction of the HCCP would resume in the spring of 1995 and continue without
interruption until completion of the HCCP in late 1996.

After a 1-year demonstration and testing period during 1997, commercial operation of the HCCP is
anticipated to begin in 1998.

The peak labor force of construction personnel is anticipated to be 300 workers during 1995 and
early 1996. The average work force during the construction effort is expected to be approximately
200 workers. A construction camp would be erected to house up to 90% of the peak work force
(270 workers).

Site clearing, grading, and surfacing would be confined to those areas to be built upon or used
during construction. Site clearing would be conducted on an “as-needed basis,” and individual
construction areas would be cleared only as required to support construction start-up.

2.1.5 Level of Healy Clean Coal Project Operation

The HCCP is planned as a baseload power plant operating 24 hours a day and would be operated by
some of the same staff that operates the existing Healy Unit No. 1. The HCCP would operate using two
12-h workshifts; maintenance personnel would work four 10-h days.

HCCP operation at the 50-MW level would progressively increase from 65% of the time during the
first year (because of extended periods of downtime for adjustments and maintenance) to 80% during the
second year t0 85% for years 3 through at least 25. The expected operating life of the HCCP is in excess
of 40 years.
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2.1.6 Resource Requirements

This section discusses the resource requirements for the proposed HCCP. Operating
characteristics, including resource requirements, during the demonstration are presented in Table 2.1.2.
Material flow diagrams that depict the resource requirements and discharges are displayed in Fig. 2.1.6
for the short-term maximum rate during the demonstration, and in Fig. 2.1.9 for the long-term rate based
on an 85% capacity factor.

2.1.6.1 Land Area Requirements
Construction

Land requirements for construction include equipment/material laydown and temporary storage
areas, areas for assembly of site-fabricated components, construction equipment access areas, and an area
for temporary facilities to be used by the construction work force (i.e., offices and sanitary facilities), It is
anticipated that most of these land areas would be restricted to the existing Healy 65-acre site. One
possible exception is a 2-acre site between the Healy Spur Highway and the Suntrana Spur of the Alaska
Railroad that may be used for laydown and storage during construction.

A temporary construction camp would be established to house the peak work force, The proposed
location for the construction camp is immediately east of the Healy Spur Highway on property owned by
the Alaska Railroad, about 0.5 mile northwest of the HCCP proposed site (Fig. 2.1.2). The camp would
require approximately 6 acres at the site, which is disturbed from past use as a gravel quarry.

Operation
The land required for HCCP operation would be restricted to the existing Healy 65-acre site.

2.1.6.2 Water Requirements
Construction

Water would be used during HCCP construction for various purposes including personal
consumption and sanitation, concrete formulation, equipment washdown, general cleaning, and dust
suppression. It is anticipated that all water used during construction would be supplied from a new well
located adjacent to Healy Unit No. 1. If the well supply is not adequate for all uses, water for equipment
washdown, general cleaning, and dust suppression would be supplied from the Nenana River.

Operation

Water for plant operation would be supplied both from the Nenana River and from a new well.
Cooling water would be obtained directly from the Nenana River. The estimated amount of water
required for once-through condenser cooling would be approximately 28,000 gallons per minute (gal/min)
(12,500 x 10° gal/year), about 10% of the Nenana River flow during the winter and less than 1% of the
flow during the summer. Service water, potable water, process water for generating steam, and other
HCCP high-quality water needs would be obtained from the well. Water for bottom ash quenching and
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Table 2.1.2. Operating characteristics for the existing Healy Unit No, 1
and the proposed Healy Clean Coal Project (HCCP)”

Existing
Operating Healy Unit Proposed Both
characteristics No. 1° HCCP* units
Capacity, MW 25 50 75
Capacity factor, %* 90 85 -
Power production, MWh/year 196,300 385,800 582,100
Size of site, acres 65 65 65
Coal consumption, tons/year 174,300 344,600 518,900
Limestone consumption, tons/year 0 5,600 5,600
Water consumption
Cooling water, 10° gal/year 6,150 12,500 18,650
Wastewater, 10° gal/year 0 40 40
Process water, 10° gal/year’ 154 127 281
Air emissions
Sulfur dioxide, tons/year 567 103 670
Nitrogen oxides, tons/year 763¢ 480 1,243
Particulate matter, tons/year 22 36 58
Carbon monoxide, tons/year st 480 531
Carbon dioxide, tons/year 288,300 511,600 799,960
Effluents
Wastewater discharges, 10° gal/year 0 87 87
Cooling water, 10° gal/year 6,150 12,500 18,650
Winter temperature rise above ambient
(30 ft downstream from HCCP outfall), °F 5 9.3 14.3
Solid waste ‘
Slag/Bottom ash, tons/year 1,550 45,750 47,300
Fly ash, tons/year 13,950 11,450 25,400
Scrubber waste, tons/year 0 5,550 5,550

“Values presented do not reflect the Mitigation Agreement discussed in Sect 2.1.3.2. See Table 54.1.

*Based on a 90% capacity factor, which approximates historical operating conditions for Unit No. 1.

‘Based on the demonsiration case with an 85% capacity factor.

“Capacity factor is the ratio of the energy output during a period of time to the energy that would have been
produced if the equipment had operated at its maximum power during that period.

‘Process water consumption includes water consumed by the HCCP process and water discharged as vapor.

‘Based on $0% of proposed permisted emissions of 630 tons/year. Present permifted emissions are 870 tons/year.
Actual emissions are uncertain, but are expected to be less than proposed permitted emissions.

*Based on actual emissions. Permitted emissions are 2,500 tons/year.

*Rased on actual emissions. Permitted emissions are 161 tons/year,

'Based on actual emissions. Emissions are not subject to permit limitations.
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conveying would also be obtained from the well unless the well would not produce an adequate volume,
at which time Nenana River water would be used. The estimated total plant water usage (other than for
condenser cooling) would vary from flow rates of 85 gal/min for steady-state operation upward to

200 gal/min at other times such as during restarts, periodic plant washdowns, and fire system drills. The
estimated total annual HCCP water requirement based upon a mean usage of 100 gal/min would be

161 acre-ft.

2.1.6.3 Fuel Requirements

The HCCP would be fueled with coal from the UCM Poker Flats Mine. Run-of-mine UCM coal
(coal that is currently used at Healy Unit No. 1) blended with waste coal would be the primary fuel. Short
duration tests during the 1-year demonstration with other Alaskan coals are expected as these coals are
identified and made available to the HCCP. At full load conditions using the blended coal, the HCCP
would require about 15 truckloads of coal per day from the UCM mine (1100 tons/d). Based on the 85%
capacity factor, average annual coal consumption would be approximately 345,000 tons.

2.1.6.4 Construction and Other Materials

Locally obtained construction materials would include crushed stone, sand, and lumber for the
HCCP and temporary structures such as enclosures, forming, and scaffolding. It is estimated that about
8000 yd’ of concrete would be required to construct the HCCP.

Annual consumption of limestone, injected to capture SO, in the HCCP’s flue gas, would be
approximately 5600 tons. The HCCP would require pulverized limestone. Because no mining
operations that produce pulverized limestone are presently operating in Alaska, pulverized limestone
would be received by the HCCP from the contiguous 48 states during the demonstration. The
incremental disturbance of land in the contiguous 48 states resulting from limestone mining for the
HCCEP is expected to be slight. Similarly, incremental amounts of windblown dust and emissions from
limestone removal equipment are expected to be minor.

The limestone pulverizing facilities in the contiguous 48 states would have extensive dust control
and containment equipment such as cyclones or baghouse systems with monitors to ensure that
emissions of particulate matter are minimized. The pulverized limestone would be conveyed via a
pneumatic system (using a vacuum of air) to large enclosed storage silos untl ready for shipment. At
the time of shipment, limestone would be transferred using a pneumatic loading system into completely
enclosed containers (sized to be transported by tractor-trailer trucks or railroad flatbed cars). Dust
collectors and negative-pressure air ducts to minimize particulate emissions would be important
components of the transfer system.
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The HCCP would require about four containers per week. The sealed containers would be
transported to barge-loading facilities by truck or rail, shipped to Anchorage by barge, and transported
to Healy by truck or rail. The incremental emissions associated with the vehicles used to transport the
limestone are expected to be minor. In the event of a transportation accident involving limestone,
consequences to the environment also would be minor.

Upon arrival in Healy, the limesione would be transferred from each container to the HCCP
storage silo using a pneumatic system that would be hooked directly from the silo to the container. The
HCCP storage silo would be equipped with a dust collector to allow for venting.

A decision on a source of limestone during commercial operation would be made following the
demonstration; limestone is expected to be obtained from a source within Alaska because limestone
Jformations are available, and needed equipment would be installed at the source to accommodate
commercial operation of the HCCP. One potential source is an existing mine located in Cantwell,
about 30 miles south of the HCCP proposed site, Another potential source is an inactive mine located
about 150 miles north of Healy, between F airbanks and Livengood. Other sources within Alaska also
are possible. If the demonstration is successful, a pulverizer is expected to be installed at the selected
Alaska mining location to meet the HCCP’s requirement. If the demonstration is unsuccessful, the
HCCP would be converted to a facility with dry scrubbers using lime rather than pulverized limestone.
The same sources could be used to obtain the lime if a kiln were installed to convert the limestone 1o
lime.

Salient characteristics of limestone mining, pulverization, transport, and transfer during
commercial operation are expected to be almost identical to those described above for the demonstration
with the exception that an Alaskan source would be used, pulverization equipment would be purchased,
and the limestone would be shipped a shorter distance and require transport by truck alone. About 10
to 20 truck loads per week (using smaller trucks) would be required. The same type of emission control
systems would be used during pulverization, transport, and transfer. Because impacts associated with
the HCCP’s use of limestone are expected to be nearly negligible, they are not considered further.

2.1.7 Discharges and Wastes
This section discusses discharges and wastes for the proposed HCCP. Table 2.1.2 includes a
summary of discharges and wastes.

2.1.7.1 Air Emissions

During the demonstration, air emissions from the HCCP would include approximately
103 tons/year of SO, 480 tons/year of NOy, 36 tons/year of PMj,, and 480 tons/year of carbon monoxide
(CQ) (based on an 85% capacity factor). The 85% capacity factor, expected for HCCP operation during
years 3 through 23, is used as an upper bound for the demonstration (in which the capacity factor is
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expected to be 65% due to extended periods of downtime for adjustments and maintenance). Estimates of
air emissions are based on the following assumptions. Sulfur dioxide emissions are based on a 90% SO,
removal rate by the HCCP (resulting in emissions of 0.043 1b/MBtu of heat input to the combustion
process), from a blended coal (using equal amounts of run-of-mine coal and waste coal) containing 0.15%
sulfur and 6960 Btu/lb. NO; and PM, emissions are based on 0.2 and 0.015 b, respectively, per million
Btu of heat input to the combustion process. Section 5 includes a discussion of emissions associated with
the scenario in which the HCCP fails to meet these project objectives for air emissions, but attains
permitted levels. Trace emissions of other pollutants include beryllium, sulfuric acid mist, mercury,
hydrochloric acid, hydrofluoric acid, benzene, arsenic, and various heavy metals.

The HCCP would emit about 512,000 tons/year of carbon dioxide (CO,). While CO; is not
considered an air pollutant, it is a contributor to the *greenhouse effect” that is suspected to cause global
warming and climate change (Mitchell 1989).

2.1.7.2 Liquid Discharges
Condenser Cooling Water

The estimated amount of water required for once-through condenser cooling would be
approximately 28,000 gal/min (12,500 x 10° gal/year). The water would be pumped from the Nenana
River, through the turbine condenser, and retumed untreated to the Nenana River.

Chlorine or other biocides would not be used for the once-through condenser cooling water system,
Unit No. 1 has never experienced biofouling of the once-through cooling system. The Nenana Riveris a
glacial-fed river, low in biological activity and high in glacial silt. The large volumes of water and glacial
silt passing through the system continuously scour the entire system of potential biological growth.
Consequently, no growth has ever occurred in the once-through cooling system of Unit No. 1.

Wastewater Streams

The wastewater treatment system would process waste streams to remove suspended solids, oil, and
grease and to adjust pH. All wastewater not used for flue gas desulfurization, fly ash wetdown, or slag
ash quenching and conveying would be sent to the wastewater treatment system. Wastewater associated
with the residual slag moisture and fly ash dust control would be transported by truck with the slag and fly
ash to the UCM Poker Flats Mine. The pian of treatment for each of the wastewater streams is described
in the following paragraphs.

Boiler blowdown. All or most of the boiler blowdown stream (which removes impurities that have
settled to the bottom of the boiler) would be used in the flue gas desulfurization system and thus would be
evaporated and discharged to the atmosphere through the flue gas stack. Maximum boiler blowdown has
been estimated at about 40 gal/min. Any surplus blowdown that may result during peak flow conditions,
such as during start-ups, would be pumped to the wastewater treatment system and mixed with other
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wastewater streams for adjustment to a pH between 6.5 and 8.5, The resulting combined wastewater
stream would be treated for suspended solids removal and discharged into the Nenana River. No
chemicals would be used for boiler blowdown. However, the chemicals added to the boiler water to
fluidize solids would typically be sodium phosphate, sodium sulfite, and morpholine.

Demineralizer regenerant wastewater. Demineralizer regenerant wastewater would be
neutralized to adjust pH to between 6.5 and 8.5. Most or all of the estimated 21 gal/min of the neutralized
stream would be used in the flue gas desulfurization process. Any surplus neutralized regenerant
wastewater that may result during peak flow conditions would be pumped to the wastewater treatment
systern and mixed with the other wastewater streams for adjustment to a pH between 6.5 and 8.5. The
combined wastewater stream would be treated for suspended solids removal and discharged into the
Nenana River,

Floor and equipment drain wastewaters. Plant floor drain and equipment drain water would be
collected in the plant floor sumps and pumped to an oil/water separator. The resulting oil- and grease-free
water would be mixed with other wastewater streams in the wastewater treatment system for adjustment
to a pH between 6.5 and 8.5. The combined wastewater stream would be treated for suspended solids
removal and discharged into the Nenana River.

Coal pile runoff. The ground surface of the coal pile storage area would be graded to direct coal
pile runoff waters to a new unlined catchment pend sized to store quantities of runoff water equal to the
historical recorded amount experienced for a 10-year, 24-h precipitation event (approximately 2 in.). In
addition, Healy Unit No. 1 bottom ash would be sluiced to the pond when the HCCP is not operating.
Overflow from this pond is not expected. However, if overfiow should occur, such water would be
caught in an unlined emergency overflow pond between the Healy Spur Highway and the Alaska Railroad
Suntrana Spur. No discharge of coal pile runoff to the Nenana River would occur.

Metal cleaning wastes. Metal cleaning wastes such as those resulting from cleaning the boiler and
associated equipment would be generated infrequently and in relatively small quantities during planned
shutdown periods. Because of the chemical nature of the cleaning fluids and resulting wastes, the metal
cleaning wastes would be collected in appropriate containers and transported off-site by a contractor for
disposal at an approved landfill in accordance with federal, state, and local regulations (location has not
yet been identified).

Discharge rates. The effluent that would be discharged into the Nenana River is made up of a
combination of previously described wastewater streams. The total effluent to be discharged into the river
is estimated to be approximately 75 gal/min under normal operating conditions and about 102 gal/min
under peak conditions.

In addition to the discharge of wastewater effluent into the Nenana River, various wastewater
streams would be disposed of to the plant septic system, to the atmosphere, and with wet solid residues. It
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is estimated that the potable water system would generate about 1 gal/min of sanitary wastewater during
normal operations. The sanitary wastewater would be discharged into the existing septic and leach field
system. Wastewater that would be discharged to the atmosphere by evaporation consists of water from
the boiler blowdown flash tank; the flue gas desulfurization system; the slag ash quenching and conveying
system; the coal pile runoff catchment pond; and to a very minor extent, from open sumps, tanks, and
washdown surfaces. The estimated average total evaporation rate from all of the described sources would
be approximately 13 gal/min. Wastewater that would be disposed of with wet solid residues includes the
residual moisture in the waste bottom slag ash and the flue gas desulfurization (FGD) slurry, and the
water sprayed on the dry fly ash for dust control. The average total disposal of water to these solid wastes
is estimated to be about 85 to 90 gal/min. Approximately 80 gal/min of this disposal to solid wastes would
be from water of hydration (water lost via chemical reaction) and absorbed water in the FGD slurry. None
of the wastewaters from fly ash, bottom ash, and FGD slurry are expected to enter the Nenana River.

2.1.7.3 Solid Wastes

The HCCP would be expected to produce about 80% of the total ash as slag and bottom ash
(45,770 tons/year), which would be transported to a storage silo. The remaining ash (11,445 tons/year)
would be collected as fly ash in the flue gas desulfurization system and conveyed to another storage silo.
The ash would be removed periodically from the silos and hauled by truck for disposal in the UCM
open-pit mine. The annual rate of ash disposal is discussed in Sect. 4.1.10.

2.1.7.4 Toxic and Hazardous Materials

Several materials considered toxic or hazardous would be required for the HCCP. Contractors
would transport the chemicals by truck to the HCCP. All chemicals would be properly labeled and stored
according to local fire codes and Occupational Safety and Health Administration (OSHA) requirements.
An approved spill pian would be prepared which would specify storage location, clean-up methods,
training, and inspection procedures.

Concentrated sulfuric acid (H2S04) would be used for regeneration of the ion exchange
demineralizers. The estimated annual use would be approximately 6 tons (840 gal). A new 1000-gal bulk
storage tank would be provided to store the concentrated sulfuric acid. This tank would be filled
approximately once per year. The bulk tank would be installed over a sump area large enough to enclose
the contents of the bulk tank plus 10%. Any large spills, including a spill resulting from tank rupture,
would be neutralized immediately and subsequently cleaned up. Once neutralized, the by-products of
neutralization would not be toxic or hazardous. The wastes produced from any process using sulfuric acid
would be neutralized with an equivalent amount of sodium hydroxide (NaOH, or caustic soda) in the
wastewater treatment system before discharge to the Nenana River. No sulfuric acid would be discharged
before neutralization and dilution was complete.
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Sodium hydroxide would also be used for regeneration of the ion exchange demineralizers. The
estimated annual use would be approximately 3 tons (942 gal). A new 1000-gal bulk storage tank would
be provided to store the NaOH. This tank would be filled about once per year. The bulk tank would be
installed over a sump area large enough to hold the contents of the bulk tank plus 10%. Any large spills,
including a spill resulting from tank rupture, would be neutralized immediately with an equivalent amount
of sulfuric acid and cleaned up. Once neutralized, the by-products of neutralization would not be toxic or
hazardous. The wastes produced from any process using NaOH would be neutralized with sulfuric acid in
the wastewater treatment system before discharge to the Nenana River.

A combination of amines, such as morpholine or cyclohexylamine, would be used to control
corrosion in the preboiler system. Amines would be stored and used in curbed areas; minor spills would
be routed to the wastewater treatment system for treatment before discharge to the Nenana River, and
major spills would be cleaned up and disposed of off-site in accordance with appropriate regulations. The
annual use of amines would be less than one drum, with no more than two drums on-site at any time.

A sodium hypochlorite (NaOCl) solution, similar to household bleach, would be used to treat the
potable water supply. The estimated annual use would be 48 to 60 gal, with no more than three to five
1-gal containers on-site at any time. The sodium hypochlorite solution would be stored and used in
curbed areas. This chemical would not be toxic or hazardous as used for water treatment.

2.2 ALTERNATIVES

Section 102(2)(C) of NEPA requires that agencies discuss the reasonable alternatives to the
proposed action in an impact statement. The term “reasonable alternatives” is not self-defining, but
rather must be determined in the context of the statutory purpose expressed by the underlying
legislation. The goals of the federal action establish the limits of its reasonable alternatives. Congress
established a very specific goal for this phase of the CCT Program-—io demonstrate innovative,
energy-efficient coal technologies capable of achieving substantial reductions in SO; and NO, from
existing facilities. DOE’s purpose in selecting the HCCP is to demonstrate the viability of the TRW
entrained combustion system and the Joy spray dryer absorber to work in conjunction in effectively
controiling these pollutants. Reasonable alternatives to this proposed action must be capable of
meeting this purpose.

Congress also directed DOE to pursue the goals of the legislation by means of partial funding of
projects owned and controlled by nonfederal-government sponsors. This statutory requirement places
DOE in a much more limited role than if the federal government were the owner and operator of the
project. In the latter situation, DOE would be responsible for a comprehensive review af reasonable
alternatives for siting the project. However, in dealing with an applicant, the scope of alternatives is
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necessarily more restricted, because the agency must focus on alternative ways to accomplish its
purpose which reflect both the application before it and the functions it plays in the decisional process.
It is appropriate in such cases for DOE to give substantial weight to the applicant’s needs in
establishing a project’s reasonable alternatives.

Based on the foregoing principles, the reasonable alternatives to the proposed action are the
no-action alternative (including scenarios reasonably expected as a consequence of the no-action
alternative) and an alternative site nearer the UCM Poker Flats coal mine.

2.2.1 No-Action Alternative

The no-action altemative would result if DOE does not provide cost-shared funding support for the
HCCP. The PEIS for the CCT Program (DOE/EIS-0146) evaluated the consequences of no action on a
~ programmatic basis (see Sect. 1.5). Under the no-action altemative for the HCCP, the commercial
readiness of the proposed technologies for the combined removal of SOz, NO,, and PM would not be
demonstrated. The innovative technologies would not be demonstrated at Healy, Alaska, and probably
would not be demonstrated elsewhere because there are currently no other similar proposals in the CCT
Program. The opportunity to demonstrate these technologies would likely be lost. Consequently,
commercialization of the technologies could be delayed or might not occur because the utility and
industrial sectors tend to utilize known and demonstrated technologies over new, unproven technologies.

Under the no-action alternative, two reasonably foreseeable scenarios could result. Neither
scenario would contribute to the CCT Program objective of demonstrating the economic feasibility and
environmental acceptability of new coal utilization and pollution control technologies.

First, GVEA could continue to operate the present power plant (Healy Unit No. 1) and continue to
buy natural gas—generated power from Anchorage utilities without building any new generating facilities.
No construction activities or changes in operations would occur. Coal requirements for the existing plant
and the electricity generated would remain constant. There would be no change in present environmental
conditions at the proposed project site, and the impacts would remain unchanged from the baseline
conditions. Because the level of impacts would not change, no further discussion is provided for this
scenario.

Second, a conventional coal-fired power plant equivalent in capacity to the proposed project with
conventional flue gas desulfurization could be built at Healy by the project participants without DOE’s
financial assistance. The best available control technologies would be used, including dry scrubbers that
use lime to remove SO, from the flue gas, low-NO, burners, and a baghouse to remove PM. The dry
scrubbers would generate a solid waste that, along with the PM from the baghouse, would be returned to
the UCM Poker Flats Mine for disposal. The new plant would lessen or eliminate the need to buy power
from Anchorage utilities to the same extent as the HCCP. This scenario is almost identical to the scenario
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expected for commercial operation of the facility if the HCCP demonstration proves unsuccessful and is
converted to a coal-fired power plant that uses best available control technology. Therefore, an analysis
of this scenario is included in Sect. 5 (the retrofit case). The analysis indicates that the level of impacts
would be similar to those for the HCCP demonstration, except that the facility would generate about 50%
less ash and up to 100% greater air emissions.

Table 2.2.1 presents a comparison of the proposed HCCP with the two reasonably foreseeable
consequences of no action.

2.2.2 Alternative Sites

The goals of the proposed action define the scope of reasonable alternatives to the action. DOE’s
goal for the CCT Program is demonstration of technologies. This goal is achieved by the partial funding
of specific projects proposed by project participants. Since AIDEA was the only participant to offer to
demonstrate the limestone-injection entrained combustion system/spray dryer absorber combination of
technologies, DOE’s goal can be met only by funding this project. The goal of AIDEA and GVEA is to
create additional electrical generating capacity for the region served by GVEA, including Fairbanks and
outlying communities such as Delta, Nenana, Healy, and DNPP, This goal cannot be met by alternative
sites that do not have economical access to a suitable coal source or that do not have economically viable
interties with GVEA’s power distribution system.

The feasibility of siting coal-fired power plants in various locations in the Alaska Railbelt has
been studied on several occasions by several organizations. GVEA and the City of Fairbanks proposed
to build a 130-MW coal-fired plant adjacent to Healy Unit No. 1 in 1978 (GVEA 1978) because their
electric system was experiencing unprecedented load growth during the construction of the Trans
Alaska Pipeline. In coordination with the proposal, meteorological data were collected simultaneously
Jor one year at Garner, Alaska (located about 1.5 miles southwest of Unit No. 1) for the proposed Healy
site and at an alternative site near Nenana, Alaska (located approximaiely 50 miles north of Healy).

Healy was the most economical site for the proposed facility because of the low cost of
transporting coal from the nearby UCM Poker Flats mine, existing work force at Unist No. 1 that would
minimize the number of additional workers needed, and existing facilities that could be shared by both
units (e.g., coal handling facilities, fuel oil tanks, and electrical substation). However, there was
concern that emissions from the 130-MW plant might exceed air quality standards within DNPP or that
the volume of cooling water required might exceed the capability of the Nenana River at Healy. If
either concern materialized, the Nenana site would be selected as the best alternative site because it has
an established community with an infrastructure to support a work force, a plentiful supply of cooling
water from the confluence of the Tanana and Nenana Rivers, ready access to transport by rail and
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Table 2.2.1. Comparison of the proposed Healy Clean Coal Project (HCCP)
with the no-action alternative

No-action alternative

PM. A successful proposed project
would enhance commercialization of
those technologies in the industrial
sector.

would not occur.

Project with conventional

Proposed project No project technology
The objective of the HCCP is to Commercial viability and Commercial viability and
demonstrate the commercial environmental acceptability of the  {environmental acceptability of
readiness, economic feasibility, and Jproposed technologies would not  |the proposed technologies
environmental acceptability of the be demonstrated, and would not be demonstrated, and
proposed technologies for the commercialization of those commercialization of those
combined removal of SO2, NOx, and technologies would be delayed or  |technologies would be delayed

or would not occur.

Operation of the HCCP would Goiden Valley Electric Operation of the conventional
generate electricity that would replace Association, Inc., would continug | plant would generate electricity
natural-gas—generated electricity to operate Healy Unit No. 1 and to  |that would replace natural-gas—
presently bought from Anchorage buy natural-gas—generated generated electricity presently
utilities. electricity from Anchorage utilities. |bought from Anchorage utilities.
Substantial construction activities No construction activities would | Substantial construction
would be required. occur. activities would be required.
The HCCP would consume No additional coal required or Conventional piant would use
approximately 345,000 tons of coal electricity generated. about 10% less coal than the
per year to generate 50 MW of HCCP but would result in
electricity. about 10% more total mining
activity at the UCM mine
{because of differences in type

of coal used), resulting in a
small increase in fugitive dust
emissions. The conventional

plant would be a 50-MW
generating facility.
Impacts are not expected to be major Environmental impacts would not  |Level of impacts would be
for most resource areas. Visibility/air change from baseline conditions.  |similar to that for HCCP
quality impacts are a concemn. construction and operation.
Remnants of the thermal plume Differences include the fact that
reaching Ferry could shorten the a conventional coal-fired plant
duration of ice bridge use. Impacts would generate about 50% less
are expected on socioeconomic ash than HCCP operations. Air
resources {e.g., education, medical emissions are expected to be up
services). to 100% greater for the
conventional plant because it
would only be required to meet
existing emissions standards,
while the HCCP is expected to

generate emissions less than the
standards.
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highway, and less electrical loss from transmission lines because it is located 50 miles closer to
Fairbanks than the Healy site. In addition, it is located more than 30 miles from the nearest boundary
of DNPP. However, Nenana usually has lighter winds than Healy, and strong inversions that trap
emissions can form in Nenana during winter months (as occurs in Fairbanks).

A PSD air permit application was filed with the Alaska Department of Environmental
Conservation (ADEC) indicating that the 1978 proposed project could be built at the Healy site without
exceeding air quality standards within DNPP. However, as discussed below, unexpected circumstances
quickly halted GVEA’s electric load growth and the need for the project. GVEA installed two 60-MW
oil-fired units at North Pole, Alaska, in 1976 and 1977 to meet the growing demand for electricity, The
cost of fuel oil was expected to be about $0.25/gal, but oil prices skyrocketed worldwide until the cost of
Juel oil was more than $0.70/gal. Consegquently, GVEA was forced to increase electric rates. Many
GVEA customers stopped using electricity to heat their homes and businesses. This situation suddenly

" changed GVEA'’s electric load projections, and a decision was made to ;zak the proposed project
(shortly after the PSD permit application was filed with the ADEC).

In 1985 and 1988, the Alaska Power Authority (APA) studied the feasibility of siting coal-fired
power plants in the Alaska Railbelt. The 1985 study evaluated building coal-fired plants as alternatives
to building a 1200-MW hydroelectric project on the Susitna River (APA 1985). The study considered
the comparative costs of locating a 200-MW coal-fired power plant at Nenana and Beluga (located
approximately 200 miles south of Healy) and considered the environmental impacts that might be
associated with such development.

In 1987, the City of Nenana performed a preliminary feasibility study for a coal-fired electric
generation facility to be located near the city (Nenana 1987a, 1987b). The study assumed that the plant
would have a capacity of approximately 150 MW, The study described the environmental problems
associated with the development of such a project, including the project’s thermal impact upon the
Nenana River, the need for available land for the disposal af fly ask, and issues related to transporting
coal approximately 50 miles to the plant site from the UCM Poker Flats mine. A complete feasibility
study was not conducted because of a lack of funds. The project was abandoned because the cost of the
plant was not competitive, the utilities did not need the additional 150 MW of electricity, and the
existing transmission facilities could not transport all of the additional electricity to Fairbanks and
Anchorage.

In 1988, APA undertook a study to assess the feasibility of electrical transmission projects in the
Alaska Railbelt (APA 1988). This study included estimates of the capital costs; operations and
maintenance costs; and environmental impacts of coal-fired power plants at Healy, Nenana, Beluga,
and Matanuska Valley. Both circulating fluidized bed and pulverized coal technologies ranging in size

Jrom 50 to 150 MW were considered. All four of these sites would experience environmental impacts,
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but the impacts were capable of being mitigated. The lowest cost options were found to be the
circulating fluidized bed technology, the Matanuska site, and the Iarge.s't plant size (150 MW). However,
the report noted that smaller plant sizes may have other advantages such as reliability for system
planning, fewer environmental impacts, and lower capital requirements. In both APA studies (1985
and 1988) the estimated costs were sensitive to the assumptions; site-specific studies were recommended
to determine actual impacts and costs of the proposed projects.

These studies all showed that siting a coal-fired power plant at any of the studied locations,
including Healy, would have environmental impacts. Although an alternative site location such as
Nenana might have been a feasible site for the projects referenced above, such a location renders a
proposed CCT project economically infeasible from GVEA’s standpoint, because of increased capital
requirements, labor costs, and fuel costs. In addition, siting the plant near Nenana to utilize the river
water source could impact anadromous fisheries. Locating the plant between Nenana and Fairbanks
would probably not be permitted due to nonattainment of air quality standards in the Fairbanks area.
Location away from the existing electrical intertie system, which roughly parallels the Parks Highway and
Alaska Railroad corridor, would require construction of 2 new powerline transmission link at a cost of
approximately $500,000 per mile and with associated environmental impacts. Siting a plant near existing
communities between Healy and Fairbanks could also require developing new infrastructure.

In summary, the project participant has determined that the only alternative sites that appear
feasible for economic or environmental reasons are those along the Nenana River close to the UCM mine
and adjacent to the existing power intertie. Within that area, sites closer to the mine mouth, sites near an
existing community infrastructure, and sites that do not require additional disturbance or access routes
appear to have advantages. The project participants have previously considered a site across the Nenana
River from the UCM mine (see Fig. 2.1.2), This site, which is the site initially proposed by AIDEA (see
Sect. 1.2), is typical of feasible alternative sites from the standpoint of environmental and socioeconomic
impacts and was therefore adopted as the reasonable alternative site to be analyzed for purposes of this
document. Table 2.2.2 presents a summary of HCCP impacts expected for the proposed site and
alternative site.

2.2.3 Alternatives and Issues Dismissed from Further Consideration
The following sections discuss alternatives and issues that were raised via testimony, via written
correspondence during the scoping process (Sect. 1.5), and during further planning for the project.

* « Anadromous” fish migrate up rivers from the sea and breed in fresh water.

2-34



Final: December 1993 |

Table 2.2.2. Comparison of the Healy Clean Coal Project (HCCP) for the
proposed site versus the alternative site

Environmental impact
Resource Proposed site Altemative site

Atmospheric resources |Construction
Minimal air quality impacts are expected Minor air quality impacts are expected
from disturbance to about 10 acres; effects | from disturbance to about 37 actes; effects
would occur intermittently and be limited would occur intermittently and be limited
primarily to emissions of fugitive dustand | primarily to emissions of fugitive dust and
exhaust emissions (localized emissions of exhaust emissions (localized emissions of
NO;, CO, PM, and hydrocarbons). NOy, CO, PM, and hydrocarbons).
Operation®
Air pollutants of potential concern are SO, |Maximum concentrations of air pollutants
NO;, and PMyp. Air dispersion modeling within DNPP would be reduced from
for the demonstration case shows maximum |those predicted for the proposed site.
concentrations would be up to 40% and 56% {Impacts outside DNPP would also
of the respective PSD? Class I {within decrease, except for PM which would
DNPP*) and II (outside DNPP) increments. _|increase or remain about the same.
Air dispersion modeling shows maximum | Cumulative concentrations from the
cumulative concentrations from the simultaneous operation of the HCCP at the
simuitanecus operation of the HCCP and the [zlternative site and the existing Healy Unit
existing Healy Unit No. 1 would be up to No. 1 would be reduced from those
96% of the NAAQS‘. The planned retrofit  |predicted at the proposed site because the
of Unit No, 1 reduces these predictions to  |HCCP boiler building at the alternative
81% of the NAAQS. site would not affect the Unit No. 1 stack

lume,

Ice fog downsiream distance would increase |Ice fog downstream distance would
from the current 3 or 4 miles to about9 or  |increase from the current 3 or 4 miles to
10 miles; this may affect the use of the about 10 or 11 miles; this may affect the
private Usibelli Coal Mine, Inc. (UCM), use of the private UCM airstrip.
airstrip.
Emission plume is predicted to be visible Visibility impacts are expected to be
from the DNPP Visitor Access Center similar to impacts predicted for the
during less than 1% of the daytime hours | proposed site.
per year. Using other assumptions preferred
by the NPS, a plume is predicted as much
as 8% of the daytime hours per year for the
combined operation of Unit No. 1 and the
HCCP (permitted case). Mitigation of Unit
No. 1 would reduce this latter prediction to
7%.

Surface water Construction

resources

Erosion and sedimentation not likely to
substantially degrade water quality for
recreation or other downstream uses of the
Nenana River.

Impacts would be similar to those at the
proposed site.

No alteration of watershed drainage patterns.

Impacts would be similar to those at the

proposed site.
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Table 2.2.2 (continued)

Environmental impact

Resource

Proposed site

Alternative site

Surface water
resources (continued)

Minor consumptive use of surface water i

Operation

Occasional surface water withdrawals would
not substantially affect Nenana River flow.

well groundwater source is inadequate.

Minor consumptive use of surface water if
well groundwater source is inadequate.

Effects on water quality and flow rate of
the Nenana River would be similar to
those at the proposed site. It is unlikely
that HCCP effluents or runoff would affect
Lignite (Hoseanna) Creek.

During winter months, the comulative water
temperatures from the discharge of heated
water during operation of Healy Unit No. 1
and the HCCP are predicted to be below the
Alaska Department of Environmental
Conservation limit of 55.4°F at 30 ft
downstream of the HCCP discharge and
beyond. During summer months, the
cumulative water temperatures are predicted
to be below the limit beyond 50 ft
downstream of the HCCP discharge.
Fishery impacts are expected to be minor
due to smalli fish populations in the Nenana

Cumulative thermal effects that would
occur as a result of the HCCP and Unit
No. 1 simultaneous operation at the
proposed site would not occur at the
alternative site because of the physical
separation. Maximum elevation in river
water temperature from discharge of
HCCP once-through cooling would be less
than that of both units at the proposed site.

River and the species involved.

Thermal discharges may affect ice bridge Thermal discharges would probably affect
formation at Ferry (about 13 miles ice bridge formation at Ferry.
downstream).

Wastewater effluent would not have a major
adverse effect on the water quality of the
Nenana River.

Impacts would be the same as at the
proposed site.

Solid waste disposal practices are not
expected to impact surface waters.

Groundwater resources

Impacts would be the same as at the
proposed site.

Existing unlined fly ash ponds would be
eliminated; dry fIy ash would be stored in a
silo, An unlined ash pond would be
developed near the coal pile for coal pile
runoff and for temporary ash disposal from
Unit No. 1 when the HCCP is down for an
owtage. Seepage of coal pile runoff to

Impacts associated with runoff from the
HCCP coal pile would be similar to the
proposed site. Temporary ash disposal
from Unit No. 1 would not occur at the
alternative site. However, impacts
associated with the existing unlined fly ash
ponds at Unit No. 1 would not change

groundwater is expected, but groundwater | from existing conditions.

quality impacts are expected to improve

slightly from existing conditions.

Groundwater withdrawal impacts are Impacts would be the same as at the
expected to be minor. proposed site.

Off-site disposal of construction rubble and
HCCP fly ash would have minimal impacts

on groundwater.

Impacts would be the same as at the
proposed site.
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Table 2.2.2 (continued)

Environmental impact

Resource

Proposed site

Alternative site

Ecological resources,
terrestrial

Construction

No major loss of wildlife habitat is expected
from site preparation, increased numbers of
people, and increased frequency of loud
noises.

Site preparation would disturb more area
(37 vs 10 acres). Increased removal of
terrestrial ecosystems would result.

Operation

Surface mining of coal for the HCCP would
require disturbing and revegetating an
additional 4 acres per year (currently, about
29-33 acres are disturbed in surface mining).

Impacts would be the same as at the
proposed site.

Leachate from wastes disposed of in the coal
mine is not expected to affect near-surface
groundwater (which would affect terrestrial
resources).

Impacts would be the same as at the
proposed site.

No effects on wildlife populations would
occur as a result of respiring HCCP SO2 and
NO2 emissions. Effects of pollutant gases
on vegetation are not expected to be major
and are expected to be limited to maximally
exposed locations. Deposition of coal ash
particles may measurably increase metal
concentrations in some local ecosystemn
components but would not have major
effects on those ecosystems. A substantial
HCCP contribution to ecological effects of
acidic deposition is unlikely,

Any potential impacts from operation at
the proposed site would be about the same
or slightly less at the alternative site.

Ecological resources,
aquatic

Construction

Effects of construction excavation (at the
water intake and discharge structures) may
disturb riverine benthic communities, which
should recover within 2 years. Suspended
sediments are not éxpected to have major
effects on the aquatic community.

Effects at the altemative site would be
similar.

Operation

The HCCP may cause a small amount of
entrainment, impingement, and cold-shock
mortality; but the effects are not expected to
be major. A cross connection would be
installed between the Healy Unit No. 1 and
HCCP discharges that may mitigate
cold-shock mortality by allowing discharge
to both outfalls when one of the units is shuat
down,

Effects at the alternative site would be
similar. Cumulative effects would be less,
but no cross connection would be installed
10 mitigate impacts.
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Table 2.2.2 (continued)
Environmental impact
Resource Proposed site Alternative gite
Ecological resources, |No anticipated effects on threatened or No anticipated effects on threatened or
threatened and endangered species. endangered species.
endangered species
Floodplains and Construction would occur on land that 22 acres of wetland could be disturbed and
wetlands already has been disturbed. No intrusion on lost because of construction, of which 2
a floodplain nor loss of wetlands is acres currently support wetland
expected. communities,
Prehistoric and No impacts to prehistoric or historic Impacts would be the same as at the
| historic resources resources are likely 10 occur, proposed site.
Socioeconomics, Construction-related population growth Impacts of construction would be similiar
population would add 382 residents to the Denali to those for the proposed site; operations
Borough; operations would add would add 134 residents. This HCCP-
102 residents. This HCCP-related growth  |related growth would represent 26% of the
would represent 25% of the Denaii Denali Borough’s 1996 population.
Borough's 71996 population.
Socioeconomics, Construction
employment
The major employment impact for borough  |Impacts would be similiar to those for the
residents would be the indirect jobs created |proposed site.
by the construction workers’ expenditures in
the local economy, The creation of
75 indirect jobs would have economic
impacts in the Denali Borough.
Operation
A minor impact for the borough would be  |Impacts would be greater because of the
the likelihood that some (13) of the presence of 45 workers (as opposed to 32
temporary indirect jobs created during workers at the proposed site).
construction would become pertanent jobs.
Socioeconomics, Both construction- and operations-related Construction impacts would be similar to
housing impacts are expected because of the demand |those for the proposed site; impacts of
for 49 housing units during construction, 40 |operation would be slightly greater
housing units during the demonstration, and |because of the 13 additional operations
up to 89 units in 1996-1997 during an workers.
overlapping period of construction and
demonstration.
Socioeconomics, Construction
public services,
education The addition of 22 students to the projected  |Impacts would be similiar to those for the
199596 enrollment of 285 would exceed proposed site.
the school capacity of 165 by 142 students
but should not create major impacts if
current plans for school expansion are
implemented.
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Table 2.2.2 (continued)

Environmental impact

medical services

Resource Proposed site Alternative site

Socioeconomics, Operation

public services,

education The addition of 22 students to the projected | The addition of 35 stidents to the

(continued) 1996-97 enrollment of 290 would exceed | projected 1996-97 enrollment of 290
the school capacity of 165 by 147 students | would exceed the school capacity of 165
bus should not create major impacts if by 160 students but should not create
current plans for school expansion are major impacts if current plans for school
implemented, expansion are implemented,

'| Socioeconomics, Consrruction

public services, police

and fire protection Population growth of 382 residents would | Impacts would be the same as at the
stretch the resources of the local police and | proposed site.
fire departments.
Operation
The addition of 102 new residents would With projected poputation growth of 134,
slightly increase the work load for the local {impacts would be larger than those for the
police and fire departments, but impacts are |proposed site.
expected to be minor.

Sociceconomics, Construction

public services,

The addition of 382 residents during HCCP
construction would not¢ have major impacts
on medical services in the Healy vicinity.

Impacts would be the same as at the
proposed site.

Operation

With projected population growth of 102,
operations would not substantially reduce

With projected population growth of 134,
impacts would be larger than those for the

the ability of local medical services to serve ;proposed site but should not be
the local population. substantial,

Aesthetics Major impacts are not expected. Major impacts are not expected.

Noise Major impacts are not expected. Major impacts are not expected.

Waste management | No substantial on-site impacts. Additional |Level of impacts would not change.
waste generated during construction may Distance for transporting ash to the mine
hasten the borough’s need for additional would double.
landfill space before the year 2000.

Electromagnetic fields |The HCCP would not change the level of A new electrical transmission line would
effects, if any. be required, but no adverse impacts are

expected.

Worker health and Health and safety impacts are not expected | Level of impacts would be the same as at

safety to be substantial. the proposed site.

*Values presented do not reflect the Mitigation Agreement discussed in Sect, 2.1.32, except for visibility impacts.

'Prevention of Significant Deterioration
‘Denali National Park and Preserve
National Ambient Air Quality Standards
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AIDEA conceived, designed, and proposed the HCCP in response to the PON soliciting proposals that
was issued by DOE in May 1989 (Sect. 1.1). DOE’s role is limited to providing the cost-shared federal
funding for AIDEA’s proposed project. As such, the altematives that meet the goals of demonstrating this
technology are narrowed due 1o the proposal selection process that DOE must follow by law.

2.2.3.1 Alternative Technologies

The HCCP was selected to demonstrate a particular type of technology. Other CCT projects would
not achieve this goal. Furthermore, in the context of the no-action alternative, a coal-fired plant is the
only reasonable technology to site in the study area because of fuel availability. In addition, the use of
other technologies to meet GVEA’s need for power (e.g,, natural gas, wind power, solar energy, and
conservation) not only would not achieve the goals of the CCT Program, but also would result in impacts
remote from the study area and thus would be subsumed in the no-action alternative,

2.2.3.2 Other Projects

Environmental comparisons between the offerors for the CCT Program were made as a part of the
preselection review (Sect. 1.5), DOE is in the process of negotiating cooperative agreements with the
sponsors of all selected projects. Therefore, they are not altematives to each other. In addition, the HCCP
is the only selected project that would accomplish the goal of demonstrating this technology.

2.2.3.3 Alternative Component Options

Alternative options for removing waste heat from the steam condenser were considered during the
planning process of the project (AIDEA 1991b). These include (1) wet cooling tower, (2) air cooled
condenser, and (3) wet/dry cooling tower. An analysis was performed to compare these options. They
were ranked from most to least desirable as follows:

1. air-cooled condenser,

2. once-through system,

3. wet/dry cooling system, and

4., wet cooling tower.

The air-cooled condenser had the least environmental impact because it would neither warm the
river nor create a vapor plume. However, it is more costly and less energy efficient than other
alternatives. The once-through cooling system was the altemnative that was chosen and discussed as part
of the proposed project and is therefore discussed in this EIS.

The wet/dry cooling system alleviates the ice fog problem associated with river water warmed by
the once-through cooling system. However, a vapor plume would be visible from some areas in DNPP,
local roads, and the Alaska Railroad. This system is considered to be only marginally better than the wet
cooling system in terms of environmental impacts. It is also the most costly of the available options.
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The wet cooling tower would have no impact on the Nenana River; however, there wouid be a
year-round vapor plume visible from northem portions of DNPP, the George Parks Highway, the Healy
Spur Highway, the Alaska Railroad, and charter aircraft visiting the Denali area. This system is also
prone to freezing problems in the severe climate of the Healy area. These problems make this option less
desirable than the other alternatives.

Stack height options were also examined. Two assumed stack heights for the combined HCCP and
Unit No. 1 emissions (150 ft and 212.5 ft) were analyzed for their impact on visibility. The study found
that the value assumed for the stack height for the combined emissions had only a minor effect on the
number of hours the emissions exceeded the theoretical threshold for plume visibility.

2.2.3.4 Other Alternatives and Issues

Other alternatives, such as delaying or reducing the size of the proposed project, have been
dismissed as not reasonable. Delaying the project would not result in any reduction of impacts once it is
implemented, but would adversely affect DOE’s schedule for demonstrating the technology and
GVEA’s ability to meet the needs of its customers. The 50-MW design size of the HCCP was chosen by
the participant in order to be able t0 demonstrate the slagging combustor technology at the smallest scale
that could make use of commercial-size components and offer reliable and flexible plant operations. In
addition, the 50-MW unit was selected as a minimum size because it is large enough to convince utility
companies that the technology, once demonstrated at this scale, can be applied direcily, without further
scale up, 1o a host of similar sized boilers and, more importantly, the same size combustion system can
be applied to larger sized utility boilers.
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3. EXISTING ENVIRONMENT

This section profiles the environmental resources in the vicinity of the proposed HCCP, including
the proposed site, the alternative site, and DNPP. The resources discussed include relevant physical,
biological, social, and economic conditions that might be altered through the implementation of the
proposed action or alternatives to the proposed action.

3.1 SITE DESCRIPTION AND AESTHETICS

The HCCP proposed and alternative sites are located in a region of abundant scenic beauty
(Fig. 3.1.1). Situated along the northern base of the Alaska Range, the region is famous for scenic
resources, geological formations, plants, and wildlife that attract tourists from all over the world. Because
of this abundance of visual resources, aesthetic concerns are of primary importance to any project

proposed for the region.
. Visual resource management systems, methods by which visual characteristics of areas may be
described, assessed, and protected, have been developed by the U.S. Forest Service (USFS) and the U.S.
Bureau of Land Management (BLM) (USFS 1974; BLM 1980). Under these management systems, visual
resources are considered to have three basic attributes: landscape character, visual condition, and visual
resource importance. Landscape character describes the landforms, water bodies, vegetation patterns, and
human modifications that give a particular landscape its distinguishing characteristics. Visual condition
describes the degree to which humans have modified the landscape. Visual resource importance ascribes
relative values to an area within the landscape and is a function of (1) how distinctive a particular area is
relative to the characteristic landscape being assessed (scenic quality), (2) the volume of use and degree of
user interest (visual resource sensitivity), and (3) the visibility of the landscape of interest (distance zone)
(AIDEA 1991a).

This section discusses visual resources in the region and at the potential HCCP sites in terms of the
three attributes previously described. The study region includes (1) areas close enough to the HCCP
proposed and alternative sites to be affected directly by physical changes in the sites’ aesthetic
environment and (2) areas in which the aesthetic environment could be changed by indirect effects of the

HCCP away from the project site.

3.1.1 Denali National Park And Preserve
3.1.1.1 Landscape Character

The nearest borders of DNPP are about 4 miles south of the proposed site and about 6 miles west of
the alternative site (Fig. 3.1.2). Mount McKinley, the tallest mountain in North America (20,320 ft above
mean sea level), is DNPP’s most famous visual resource. The Mount McKinley group provides a
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distinctive viewing opportunity within the Alaska Range, as few peaks elsewhere in the range are higher
than 8000 ft. The McKinley group’s peaks are spectacular visually because they rise from the relative
lowlands of the interior plain rather than from a range of uniformly high mountains, For example, the
northern peak of Mount McKiniey (19,470 ft) lies within 10 miles of a lowland plain at 3,000-ft elevation.

The aesthetic resources most pertinent to the HCCP include those visible from the Denali Park
Road, which runs west from Denali Park (at the entrance to DNPP) approximately 90 miles through
DNPP to Kantishna. Although Mount McKinley’s southern peak (20,320 ft) is higher than its northermn
peak (19,470 ft), the northern peak is most visible from viewpoints along the Denali Park Road. The first
view of the McKinley group is at mile post (MP) 9, approximately 12 miles from the proposed HCCP site,
with the best views beginning at about MP 60. The whole McKinley group comes into view starting at
about MP 61.2, and this is also the point at which the Denali Park Road is closest to the summit of
McKinley’s northern peak (27 miles). In addition to the McKinley group, many lesser peaks (4000 to
6000 ft) within DNPP also are visible from the Denali Park Road (AIDEA 1991a).

3.1.1.2 Visual Condition

The landscape of DNPP has experienced very little human modification, and management of DNPP
focuses on preserving this natural visual quality. Other than the passage of the Alaska Railroad and the
George Parks Highway through a small portion of its eastern margin, the only road access within DNPP
is along the Denali Park Road. Automobile traffic is generally restricted to the paved portion of the road
from the DNPP entrance to Savage River (approximately 15 miles), with a limited number of private
vehicles allowed access to campgrounds beyond and private land in the Kantishna Hills. The remainder
of tourist access is provided by NPS and concessionaire four buses that travel round trip to the park
interior. Once beyond the intensive development in the area of the DNPP Headquarters, virtually the only
human-made features are the Denali Park Road, fige campgrounds along the road, the Toklat Road
Camp, the Eielson Visitor Center, several ranger st ns, three rest stops, and development in the
Kantishna area. Using BLM standards, DNPP’s visual condition is rated as relatively high based on the
pristine nature of the vast majority of its 6 million acres (AIDEA 1991a).

3.1.1.3 Visual Resource Importance

Mount McKinley is unique in being the highest and one of the most spectacular mountains in North
America, and the sheer size of DNPP is testimony to its importance as a national resource. Based on the
BLM scenic quality rating system, DNPP as viewed from Denali Park Road receives a Class A rating,
Class A areas are those that combine the most outstanding characteristics of each rating factor (i.e.,
uniquéness, use, and visibility of the landscape) (AIDEA 1991a).

Visitor use of the Denali Park Road is heavy; more than 500,000 visitors have toured DNPP
annually since 1986. BLM defines high-use routes as those receiving 20,000 or more visits per year or a
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comparable degree of use on a seasonal basis. Because most of the trips on the Denali Park Road are
made for scenic and recreational purposes, it is assumed that there is high interest in and concern for
DNPP’s landscape among the road’s users. It may also be assumed that concem about changes in
landscape features throughout any but the most developed areas of DNPP would be high. High volume of
use, coupled with an inferred high degree of public concern over the preservation of a national park and
preserve, indicates that a high degree of visual resource sensitivity is likely (AIDEA 1991a).

Visual resources that are closer to the viewer are generally considered to be more important than
those at some distance. Areas greater than 5 miles from the viewer, but generally less than 15 miles away,
are defined as being in the background distance zone. Almost all of the more spectacular vistas from the
Denali Park Road are more than 5 miles away from any viewpoint along the road and, according to this
criterion, would be considered distant. However, at nearly 4 miles high, 70 miles long, and 10 miles wide,
. the Mount McKinley group is an important visual resource even when viewed from sites more than
25 miles away (AIDEA 1991a).

Another important aspect of viewing scenic resources is the visual quality of the atmosphere
through which they are observed. DNPP is a federal PSD Class I air quality area (also see Sect. 3.2.4).
Air quality is considered to be excellent, except for dust generated by vehicles using the Denali Park
Road and haze generated during the summer by forest fires. Another cause of reduced visibility within
DNPP, particularly when viewing Mount McKinley, is cloudiness, Mount McKinley is so large that it
causes cloud formation and is often enshrouded by clouds.

3.1.2 The Nenana River Valley
3.1.2.1 Landscape Character

Another area of important scenic resources in the vicinity of the HCCP is the Nenana River Valley,
from the proposed site to Cantwell, about 30 miles to the south. Scenic resources are visible from the
George Parks Highway, the Alaska Railroad, and the Nenana River, all of which share this corridor
through the Alaska Range. The physical setting of the river, a sculptured glacial valley with sheer walls,
provides distinctive viewing opportunities. The Nenana River Valley itself is flat and U-shaped, with
walls rising from 2000 to 3000 ft above the river, but it descends from about the 2100-ft-elevation level
just north of Cantwell to about 1350 ft at Healy. In the Nenana River Gorge, that part of the Nenana
River Valley between Denali Park and Healy, the river descends approximately 460 ft within about
5 miles. This descent through the sculptured glacial valley provides some of the local area’s most
spectacular scenery.

3.1.2.2 Visual Condition
The landscape of the floor of the Nenana River Gorge has been medified rather extensively by
human activities, while the higher-elevation valley walls have hardly been modified. Modifications have
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been related primarily to provisions for transportation and utility lines (i.c., the George Parks Highway,
the Alaska Railroad, and the Anchorage-Fairbanks Transmission Intertie) and to the intensive
commercial development near the DNPP entrance. According to the BLM's visual condition
classification system, the river valley’s visual condition is moderate. This means that human activities are
evident and attract attention, but that they are subordinate o the inherent features of the landscape
(AIDEA 1991a).

3.1.2.3 Visual Resource Importance

The NPS rates various areas within the Nenana River Gorge north of DNPP as the most significant
scenic areas along the Nenana River. The Tarana Basin Area Plan for state lands recommends
preservation of the foreground scenery (0.25 to 0.5 miles away) along the Nenana River by designating
the river as a State Recreation River for a stretch extending from the Nenana Glacier to Healy (Alaska
Department of Natural Resources 1991). Based on this recommendation, the scenic quality of the Nenana
River Valley relative to other similar landscapes is considered to be high. According to the BLM system,
the area is rated as Class A. Class A areas are those that combine the most outstanding characteristics of
each rating factor (i.e., uniqueness, use, and visibility of the landscape) (AIDEA 1991a).

The volume of use of the Nenana River Valley as a transportation corridor is high, as the George
Parks Highway and the Alaska Railroad provide key routes for general transit between Anchorage and
Fairbanks. This part of the river may be designated as a scenic resource. User attitudes about potential
effects on scenic resources in the area probably differ depending on whether use is as tourism or
transportation. For the Nenana River Valley, it is assumed that a high volume of use coupled with either a
medium or high degree of public concem indicates the likelihood of high visual resource sensitivity
(AIDEA 1991a).

Most landscabe features visible along the Nenana River Valley are foreground views (0.25 to
0.5 miles away) or middleground views (0.5 to 5 miles away). A few of the peaks visible from this
corridor would be considered as background views (more than 5 miles away) (AIDEA 1991a).

3.1.3 The Healy Clean Coal Project Proposed Site
3.1.3.1 Landscape Character

The HCCP proposed site lies at the confluence of Healy Creek and the Nenana River near the
northern base of the Alaska Range (Fig. 3.1.3). Topography in the immediate vicinity of the HCCP site is
varied. West of the Nenana River, the terrain is gently rolling and covered primarily with resin birch and
immature quaking aspen communities. South of Healy Creek are shallow moraine and outwash gravel
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terraces supporting low shrub and herbaceous tundra, backed by low foothills of the Alaska Range. The
dominant landform at the HCCP site is the high plateau to the northeast, Steep faces of this plateau rise
above the Nenana River and Healy Creek and support conife rous and deciduous forest types alternating
with large gravel slides (AIDEA 1991a).

3.1.3.2 Visual Condition

The proposed HCCP would be constructed adjacent to the existing Healy Unit No. 1 in an area that
has experienced a moderate Ievel of human modification. Water vapor that condenses from the Unit
No. 1 stack produces a white plume that under certain conditions may be visible for up to 1 mile before it
evaporates. The plume is only occasicnally visible (during stable atmospheric conditions with light winds
and cool temperatures). In addition to the existing power plant and its associated coal pile, coal conveyor,
fly ash ponds, and substation, the following man-made features exist within sight of the HCCP:

. the private gravel haul road from the UCM coal mine to the existing power plant;

. a 345-kV power transmission line entering the Healy Unit No. 1 substation from the south
and a 138-kV power line leaving the power plant approximately to the west and then north
to Fairbanks;

. the paved Healy Spur Highway, which approaches from the George Parks Highway at
Healy, crosses the Nenana River by bridge at the HCCP site, and continues up Healy Creek;

. the Suntrana spur of the Alaska Railroad, which parailels the Healy Spur Highway near the
HCCP site, crossing the Nenana River on a separate bridge;

. the main line of the Alaska Railroad, including the Healy switchyard and associated
buildings, located west of the Nenana River;

. the Healy River Airport and the old Healy airstrip, both located west of the river;

. a large gravel pit west of the Nenana River;

. a recreational vehicle park located just east of the HCCP site beyond a small forested area;
and '

. a commercial coal pile and associated buildings located to the south and directly across the
Healy Spur Highway from the entrance to the recreational vehicle park.

The community of Healy, the George Parks Highway, and the UCM coal mine and its associated
conveyor and tipple are additional noticeable man-made features located within a 4-mile radius of the
proposed site. Visual condition, as defined by BLM standards, is moderate (AIDEA 1991a).
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3.1.3.3 Visual Resource Importance

Although the diversity of landscape is high with respect to landforms, water bodies, and vegetation
patterns, the extensive intrusion of man-made features in the landscape changes scenic quality. Lower
scenic quality is reflected in recommendations not to extend the designation of the Nenana River as a
State Recreation River north of Healy (at the location of the Healy Spur Highway Bridge) (Alaska
Department of Natural Resources 1990). Scenic quality of the HCCP site is considered tb be moderate
relative to other similar landscapes, as reflected by a BLM scenic quality rating of Class B. This rating is
assigned to areas in which there is a combination of some outstanding features and some that are fairly
commeon to the physiographic region (BLM 1980; AIDEA 1991a).

The volume of HCCP area use varies among types of transportation. Vehicle traffic on the Healy
Spur Highway consists primarily of workers at the existing Healy Unit No. 1 and the UCM mine, as well
as users of the recreational vehicle park just beyond the proposed site. This volume of use is low w0
medium according to the BLM definition. Attitudes of these transportation users concerning preservation
of the scenic quality of this area are unknown (AIDEA 1991a).

The HCCP proposed site is also visible from the Alaska Railroad, which follows the Nenana River
across from the HCCP site on its north-south route between Anchorage and Fairbanks. Because no
regular passenger rail stops exist between Denali Park and Healy, ridership in this area is probably much
the same as that described above for the Nenana River Gorge. According to the BLM definition, this
would be considered a medium-use route. Railroad user interest in or concern for preservation of the
HCCP site scenery is unknown, but is assumed to be lower than that for preservation of the Nenana River
Gorge (AIDEA 1991a).

Whitewater raft and kayak trips traversing the Nenana River Gorge disembark just below the Healy
Spur Highway Bridge across the river from the HCCP site. This recreational group constitutes several
thousand users per year (sec Sect. 3.8.6). In general, this group is assumed to have a moderate to high
degree of regard for preservation of scenic quality (AIDEA 1991a).

A fourth type of transportation user comprises hikers and other people who travel by foot to areas
in DNPP from which the HCCP site may be viewed. Visitation rates to such areas are unknown, but are
estimated to be very small compared with visitation rates to other locations within DNFPP. Nevertheless,
this group of hikers is assumed to have a moderate to high degree of concemn for preserving the area’s
scenic quality (AIDEA 1991a).

As defined by the BLM classification, the low to moderate use of the surrounding area coupled
with moderate concern indicates a low to moderate visual resource sensitivity for the proposed HCCP site
(AIDEA 1991a).
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3.1.4 The Healy Clean Coal Project Alternative Site
3.1.4.1 Landscape Character

The HCCP altemnative site, located approximately 4 miles north-northwest of the proposed site, lies
on the west bank of the Nenana River across from the UCM coal mine (Fig. 3.1.4). Topography in the
immediate vicinity of this site is similar to that described for the proposed site, with the dominant
landscape features being the river and the high plateau to the east. However, the altemative site location
would be on a broader low-lying terrace of the Nenana River than the proposed site location.

3.1.4.2 Visual Condition

The alternative site has not been as heavily disturbed as the proposed site. However, the altemnative
site is located adjacent to existing UCM facilities in an area that has experienced human modification,
The existing facilities include a coal stockpile, a load-out building, and a tipple on the west bank of the
Nenana River, an elevated coal conveyor that spans the Nenana; and a gravel haul road, a coal stockpile,
UCM’s office/shop building, and other mining facilities on the east bank. Because it has been disturbed
by the presence of these coal-related facilities, the visual condition of the altemative site is rated as
moderate using BLM standards.

3.1.4.3 Visual Resource importance

At the altemative site, the diversity of landscape features is high with respect to landforms, water
bodies, and vegetation patterns. However, the intrusion of man-made features in the landscape diminishes
scenic quality. Lower scenic quality is reflected in the recommendations not to extend the designation of
the Nenana River as a State Recreation River north of Healy (Alaska Department of Natural Resources
1990). Scenic quality at the alternative site, as defined by BLM standards, is considered moderate relative
to other similar landscapes.

The volume of use in the vicinity of the altemnative site is low compared with use near the proposed
site. The alternative site is located several miles north of any popular kayaking or rafting areas, and it is
not visible to hikers in DNPP. Vehicle traffic near the alternative site consists almost entirely of (1) UCM
trucks and equipment operating at the mine and delivering coal to the existing Healy Unit No. 1, and
(2) UCM employees going to ang from work each day. This volume of use is low according to BLM
standards. Attitudes of these transportation users conceming preservation of the scenic quality of this area
are unknown.

The alternative site is visible from the Alaska Railroad, and ridership in this area is probably much
the same as that of the proposed site. According to the BLM definition, this would be considered a
medium-use route. Railroad user interest in or concem for preservation of the alternative site’s scenery is
unknown.

As defined by the BLM classification, the low to moderate use of the surrounding area coupled
with unknown concem indicates a low to moderate visual resource sensitivity for the alternative site.
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Fig. 3.1.4. Aerial view of the Healy Clean Coal Project alternative site.
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3.2 ATMOSPHERIC RESOURCES
3.2.1 Climate

Climatic conditions within Alaska vary considerably depending upon geographic location. Four
climatic zones occur within the state (ESSA 1968): (1) a maritime zone, (2) a continental zone, (3) a
transition zone between marine and continental influences, and (4) an arctic zone. The continental zone,
in which the HCCP would be located, is characterized as cold and dry, with large differences between
winter and summer air temperatures.

Meteorological data for the area in which the HCCP would be located are available from several
sources. Meteorological data were collected for 12 months (September 1990-August 1991) by the project
participant at two meteorological monitoring stations: the HCCP Healy Monitoring Station, located about
0.5 mile west of the HCCP proposed site; and the HCCP Park Monitoring Station, located about 4 miles
south of the HCCP proposed site and about 500 ft north and outside the boundary of DNPP (Fig. 2.1.2).
Meteorological parameters monitored at the Healy Monitoring Station included wind speed and direction
at two levels above ground (10 m and 30 m), temperature at two levels (2 m and 30 m), and precipitation.
Mixing height, a parameter used as input to atmospheric dispersion modeling for prediction of HCCP air
quality impacts, was also measured using a monostatic acoustic radar unit. Mixing height is defined as
the height in the lower atmosphere within which relatively vigorous mixing occurs. Meteorological
parameters monitored at the Park Monitoring Station included wind speed and direction at 10 m,
temperature at 2 m, and dew point temperature.

Meteorological data also were recorded at the UCM Poker Flats Mine, (located about 4 miles north
of the HCCP proposed site) between 1978 and 1984. In addition, meteorological data are routinely
collected by the NPS at a location about 9 miles south of the HCCP proposed site near the DNFPP
Headquarters. The nearest National Weather Service (NWS) meteorological station is located at
Fairbanks, about 80 miles north-northeast of the HCCP site.

During June and July at the HCCP site, the sun is above the horizon for about 18 to 21 h per day,
with associated daytime temperatures occasionally reaching highs in the 70s (°F). In contrast, daylight
from November to early March ranges from 10 to less than 4 h per day. The lack of solar heating during
the winter results in very cold temperatures. A major contributing factor to the cold temperatures is the
persistent winter snow cover that reflects much of the solar energy during its limited appearance.
Consequently, ambient temperatures regularly fall below 0°F. Temperature data recorded at the UCM
coal mine over a 7-year period (1978-1984) (UCM 1983) indicate that average monthly highs ranged
from 10 to 65°F, and average monthly lows ranged from --5 to 45°F. The maximum high recorded was
80°F in July 1982; the minimum temperature recorded was —52°F in January 1983.

The area has low annual precipitation, most of which occurs during the warm summer months.
Precipitation data, collected at the UCM coal mine from 1978 through 1984 (UCM 1983), reveal that
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measurable precipitation was not observed during 25 of the 84 monthly data collection periods. The
maximum precipitation recorded during a single month was 5.7 in. in August 1983, and the maximum
annual rainfall during a 1-year period was 19.3 in. Unofficial records suggest that average annual
snowfall in the Healy area may approach 60 in.

Relative humidity data are measured by the NWS in Fairbanks at 3 am., 9 am., 3 p.m., and 9 p.m.
Average annual relative humidity readings for these time periods are 73, 68, 57, and 64%, respectively.
The highest values (81-85%) normally occur during July, August, and September at 3 a.m., while the
lowest values (38-43%) normally occur around 3 p.m. during May and June (NOAA 1988). Relative
humidity data measured at the DNPP Headquarters Station from September 1990 through August 1991
are in good agreement with the NWS data.

Because of the complex terrain (mountainous) features in the vicinity of the HCCP site, substantial
differences in wind speed and direction can occur between the HCCP site and neighboring areas. The
Healy area is located at the foothills of the Alaska Range amid rugged terrain. Nearby hills and
mountains surround the area, resulting in a narrow valley sloping and widening to the north. The HCCP
site is located on the north side of the narrow Nenana River Gorge, which bisects the Alaska Range. Air
masses separated by the high terrain frequently produce strong pressure gradients and consequent high
wind episodes. High winds from the south-southeast frequently occur during winter; wind speed gusts in
excess of 100 mph occasionally occur in the Healy area. When the wind speed is light, local winds often
flow along the drainage axes of Healy Creek and the Nenana River.

Twelve months of validated wind data (September 1990—-August 1991) are available from the two
HCCP monitoring stations. Figure 3.2.1 dispiays a wind rose* for winds at the HCCP Healy Monitoring
Station (30 m above ground level). Winds at the 30-m elevation at the Healy Monitoring Station are at
approximately the same level as stack-top winds would be at the HCCP proposed site. The wind rose
indicates that winds are predominantly from the south-southeast with a secondary prevalence of winds
from the northwest. The prevailing wind directions clearly reflect the influence of the Nenana River
Valley in channeling the winds along the same orientation. Wind speeds usually are greater for winds
from the south-southeast than other directions.

Comparisons were made of wind roses for the HCCP Healy Monitoring Station with the HCCP
Park Monitoring Station and the DNPP Headquarters Station. The comparisons indicated that wind
directions are similar for the HCCP Healy and Park Monitoring Stations, but wind directions differ greatly
at the DNPP Headquarters Station, in which prevailing winds are from the northeast quadrant. Wind

*\ wind rose is a graph in which the frequency of wind biowing from each direction is plotted as a bar that extends from the centar of the diagram.
Wind speeds are denoted by bar widths; the frequency of wind speed within each wind direction is depicted accoeding to the length of that section
of the bar. Note that because the wind rose displays directions from which the wind blows, emissions would travel downwind in the opposite
direction.
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directions at the DNPP Headquarters Station appear to be influenced by southerly winds which are
redirected into northeasterly winds by the ridge of mountains immediately to the north of the station.
Wind speeds are higher at the Park Monitoring Station than at the Healy Monitoring Station, especially
during the winter, partially because northerly winds are accelerated as they are channeled into and through
the narrow Nenana River Gorge near the Park Monitoring Station.

Mixing heights were measured at the Healy Monitoring Station using an acoustic sounder during
the period from September 1990 through August 1991 to characterize the capability of the lower
atmosphere to dilute pollutants in the vertical direction. Data indicate that constraints on vertical mixing
occur most often in the winter during which about 50% of the hours have vertical mixing associated with
a temperature inversion (the air temperature increases with height).

3.2.2 Ice Fog

During long winter nights with clear skies, extreme radiative cooling of the earth’s surface occurs
in Alaska. In protected valleys, this radiative cooling is often responsible for strong temperature
inversions of extended duration (Benson 1965). Normally, at temperatures below about —22°F, a large
concentration of microscopic ice fog particles are present in the inversion layer (Huffman and
Ohtake 1971). Ice fog particles form when water vapor condenses on condensation nuclei, such as smoke
particles, present in the atmosphere. The supercooled fog droplets then freeze while cooling down to the
ambient temperature. The prominent feature of ice fog is that it has the potential, when it accumulates
over time and becomes dense during calm winds, to severely restrict light penetration and visibility
through the lowest layer of the atmosphere. The inversion layer in which the ice fog is trapped may reach
heights of 150 ft or more above ground level.

Three major sources of ice fog in populated areas with arctic climates, such as Fairbanks, are water
vapor from automobile exhaust, heating and power plant flue gases, and ice-free water such as that which
occurs in association with heating and power plant cooling ponds (Kumai 1969). In the sparsely
populated Healy area, sources of ice fog include water vapor from automobile exhaust along the George
Parks Highway; burning of wood, coal, and fuel oil in home heating units; and ice-free water in the
Nenana River resulting from the discharge of warmed water from the Healy Unit No. 1 heat rejection
system. The water vapor plume formed from Unit No. 1 flue gases does not usually contribute to the
ground-based ice fog. Water vapor in the flue gases exhausted from Healy Unit No. 1 is discharged
upward at high velocity from a 110-ft stack and usually penetrates beyond the lowest ground-based
inversion layer. Condensation of this water vapor into a visible plume occurs at higher elevations.

The primary source of ice fog in the immediate vicinity of the HCCP proposed site is the ice-free
water in the Nenana River resulting from the warm water discharged by the Healy Unit No. 1 heat
rejection system. Except for downstream of Unit No. 1, the Nenana River typically freezes over during
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December and January, and the ice cover continues until breakup in late April or May. The ice cover
prevents formation of ice fog caused by exposure of open water to the cold arctic air. The length of
ice-free water extends from the Unit No. 1 discharge (outfall) on the eastemn bank of the Nenana River to
a point approximately 3 miles downstream, and a transitional area in which pockets of open water are
interspaced with areas of thin ice extends an additional mile to a location near the UCM mine (see

Fig. 4.1.3). The area of ice-free water gradually spreads from the east bank on which the thermal
discharge occurs to almost the entire Nenana River just past the first bend in the river below the outfali,
about 0.5 miles downstream. Beyond the bend, the width of ice-free water stays approximately constant
at about 225 ft. Consequently, during winter nights under calm conditions, ice fog occasionally forms in
the air immediately above the ice-free water within the first 3 miles downstream of the discharge, and
sometimes the ice fog extends as far as 4 miles downstream. The ice fog begins to dissipate during
daylight hours or if a wind develops.

3.2.3 Air Quality

Air quality in the vicinity of the HCCP site is very good, as evidenced by ambient concentrations of
all air pollutants being well below air quality standards. The area is sparsely populated, and the only
major industrial source of air pollutants is Healy Unit No. 1.

Concentrations of SO, NO,, and PM ;o were monitored by the project participant at the HCCP Park
Monitoring Station, located about 4 miles south of the HCCP proposed site and about 500 ft north and
outside the boundary of DNPP (Fig. 2.1.2). Validated air quality data collected at the station for the
12-month period from September 1990 through August 1991 are summarized in Table 3.2.1. As indicated
in the table, all concentrations are well below the applicable National Ambient Air Quality Standards
(NAAQS). Air quality data from the DNPP Headquarters Station also indicate that concentrations are
well below applicable standards.

3.2.4 Visibility
This section discusses existing visibility in DNPP and in the interior of Alaska overall.

3.2.4.1 Denali National Park and Preserve

Visibility, or background visual range, is the maximum distance a large, black object can be
observed on the horizon, Visibility, as a measure of the clarity of the atmosphere, has been established as
an important air-quality—related value (AQRYV) of national parks and wildemess areas. The scenic quality
of natural landscapes and their color, contrast, and texture are improved by good visibility. DNPP is a
federal PSD Class I air quality area for which the AQRYV of visibility is of interest. The nearest boundary
of DNPP is located approximately 4 miles south of the proposed HCCP site (Fig. 3.1.2).
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Table 3.2.1. Existing air quality for the Healy area as measured at the Healy Clean
Coal Project Park Monitoring Station during the 12-month
period from September 1990 through August 1991

Concentration NAAQS? Percent of

Pollutant Averaging time (;.Lg/m3) (ugjm3) standard
SO 3-h 45° 1300 4

2%4-h 26° 365 7

Annual 5 80 6
NO2 Annual 6 100 6
PMio 24-h 866,¢ i5G 57

Annual 5 50 10

“National Ambient Air Quality Standards.
aximum measured concentration.
“Concentration resulting from forest fire smoke on July 1, 1991. The maximum 24-h value that was not influenced by
an exceptional event was 31 uglms.

The baseline visibility in DNPP has not been measured directly. However, the NPS has been
measuring fine-particulate concentrations, sizes, and chemical composition at the DNPP Headquarters
Station since September 1986. Fine particles (those with diameters less than 2.5 pm) and coarser particles
(those with diameters greater than 2.5 um and less than 10 ym) are sampled. Visibility can be estimated
from the fine-particulate concentration measurements using light extinction theory (Latimer et al. 1985).
A total of 328 24-h or 72-h fine-particulate measurements from DNPP were made during the period from
September 1986 through May 1990 (the most recent data available) for calculation of visibility.

Table 3.2.2 provides a measure of the existing visibility, including the range, by displaying the
calculated 10th, 50th, and 90th percentile visibility by season for DNPP. Percentile refers to the

Table 3.2.2. Calculated seasonal visibility for the 10th, S0th (median), and 90th percentiles
for Denali National Park and Preserve, 19861990

Caiculated visibility (km)
Number of
Season measurements 10th percentile 50th percentile 90th percentile
Winter 69 132 219 329
Spring 91 111 177 257
Summer 74 137 198 291
Fall 94 176 236 318
Annual 328 132 205 309
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percentage of values that are less than the displayed value; for example, the annual 90th percentile
visibility is 309 km, which means that 90% of the calculated visibilities are less than 309 km. The annual
median, or 50th percentile, visibility is 205 km. For comparison, the ﬁleoretically best possible visibility
of 391 km would occur in a particle- and pollution-free atmosphere. Based on these calculations, the
existing visibility at DNPP is excellent, one of the best in the United States. The lowest visibility occurs
in the spring, while the highest visibility occurs in fall. The highest 90th percentile visibility occurs in
winter and the second highest in fall.

3.2.4.2 Interior Alaska

The visibility calculations include natural visibility impairment associated with forest fires that
increase the measured particulate concentrations (see Table 3.2.1). Wildfires are a common summer
occurrence in the interior of Alaska, and in recent years they have been allowed to bum unimpeded by
human intervention as long as they do not threaten human life or private property. As a consequence,
smoke generated from these fires can substantially reduce visibility for several weeks at a time during the
summer.

The visibility calculations also include impairnent from regional haze. Regional haze is a
reduction in visibility associated with stagnant air masses containing pollutants from emitting sources that
have mixed with the atmosphere so that distinct plumes from the emissions are not visible. Secondary
particulate species (i.e., those formed in the atmosphere from emitted gases) such as sulfate (SO, ) and
nitrate (NOs") appear to be the major contributors to regional haze.

A type of regional haze known as arctic haze has been documented in the arctic region of Alaska
(Shaw 1991). Arctic haze affects much of the arctic, including central Alaska. A substantial amount of
this pollution is believed to originate from major sources in Eurasia, particularly in Eastern Europe and
the western Soviet Union, and arrives in central Alaska, including the Healy area, about 2 to 4 weeks later
via transport by polar winds (Soroos 1992). 1t is suspected that the arctic haze results in an air mass
bearing the chemical fingerprint of coal smoke containing heavy metal constituents (Shaw 1991). During
these episodes, which are strongest in the spring, the entire region is uniformly bathed in arctic haze. The
lower visibility measured at DNPP during the spring reflects intrusions of arctic haze.

Natural visibility impairment associated with low clouds or precipitation is not accounted for in the
calculations because water droplets are not measured. During these meteorological conditions, actual
visibility is less than calculated. Mt. McKinley and the Alaska Range are often enshrouded by low
clouds. Low-hanging clouds are common from May to September and block views of the mountain
(NPS 1982). The probability of a clear or partially clear day has been estimated at 35% in July and
39% in August. The mountain is visible more often in fall and winter but remains largely in shadow when
viewed from the north because of the sun’s low angle.
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3.3 SURFACE WATER RESOURCES

This section describes surface water resources that could be affected by the following aspects of the
proposed project: (1) water consumption during construction and operation; (2) the discharge of treated
and/or untreated wastewater from new facilities; (3) spills, leaks, and leaching from chemical and fuel
storage areas; and (4) increased mining of coal.

3.3.1 Hydrology

Over 40% of the surface water resources of the United States are found in Alaska (USGS 1990).
However, environmental conditions, legal restrictions, and technological problems limit the usability of
this abundant supply. Many of Alaska’s rivers (1) originate in glaciers and icefields and are silt-laden,
(2) are affected by midwinter overflow icing or ice-jam flooding at spring breakup, or (3) are covered
with ice year-round. Also, legal precedents regarding water rights and competition for industrial,
hatchery, recreational, and fish and wildlife habitat uses affect the availability of Alaska’s surface water
FeSOurces.

Two streams in the immediate vicinity of the Healy site include the Nenana River and Healy Creek
(see Fig. 3.3.1), which have drainage areas of approximately 1910 square miles and 190 square miles,
respectively (USGS 1991). The HCCP would be located on a gravel terrace between the Nenana River
and the existing Healy Unit No. 1. Figure 3.3.1 shows the location of the existing and proposed plants
and the surface waters within the Nenana River—Healy Creek drainage basin.

The Nenana River originates at the Nenana Glacier on the south side of the Alaska Range (see
Fig. 3.3.1). The river flows northward to a confluence with the Tanana River at Nenana, Alaska, a
distance of about 115 miles. Major tributaries of the Nenana River upstream of Healy include Healy
Creek, which joins the Nenana River less than 1 mile upstream of Healy Unit No. 1, and Yanert Fork,
which originates in the Yanert Glacier and enters the Nenana River near DNPP.

Maximum runoff from the glaciers feeding the Nenana River watershed occurs during July and
August, which corresponds to the period of maximum river flow. In the winter, the river is fed by
groundwater discharge at a slower, more continuous rate than the glacial feed. As a result, the flow in
winter months is usually low and relatively constant. From 1951 through 1979, the U.S. Geological
Survey (USGS) measured Nenana River flow upstream and downstream of Healy Unit No. 1. One
former gaging station (No. 15518000) was located about 0.75 miles upstream of the Healy Spur Highway
Bridge. The average annual flow for the period of record at this station was 3,500 cfs; the minimum flow
of record was 190 cfs; and the maximum flow of record was 46,800 cfs.

In August 1990, a 1-year monitoring program was initiated to support the assessment of impacts to
water resources from the HCCP and to provide data for permit applications and engineering design. The
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USGS performed both field measurements and laboratory analyses of the physical and chemical
parameters of the Nenana River, Healy Creek, and groundwater resources. Maximum flow measured in
the Nenana since August was 13,500 cfs (June 1991), while the minimum recorded flow was 800 cfs
(March 1991).

3.3.2 Water Quality and Use

Alaska Water Quality Standards (Alaska Administrative Code, Title 18, Chapter 70, February 2,
1979) apply to both fresh and marine waters of the state. Fresh waters are protected for water supply
(domestic, agricultural, industrial, aguicultural) and water recreation (contact and secondary) uses, The
Nenana River is a freshwater resource used for recreation, fishing, light industrial and agricultural supply,
and wastewater assimilation; it is classified by the Alaska Department of Environmental Conservation
(ADEC) as a multiple-use stream. Although no public drinking water supplies are drawn from the
Nenana River, it is protected for all freshwater use classes. Water quality standards are listed in
Table 3.3.1.

Healy Unit No. 1 withdraws water from the Nenana River for use in the plant’s once-through
cooling system. The heated water, along with merged low-volume wastewater, is discharged to the
Nenana River in accordance with a National Pollutant Discharge Elimination System (NPDES) permit
granted by EPA (AK 0022942 issued in 1975). Although the permit expired in 1980, EPA has given
GVEA an administrative extension of the permit until a new permit is issued.

Historical water quality data for the Nenana River and Healy Creek are limited. Between 1962 and
1967, the USGS measured the following parameters in the Nenana River: temperature, total suspended
solids, total dissolved solids, hardness, pH, calcium, magnesium, potassium, carbonate and bicarbonate
alkalinity, sulfate, nitrate, chloride, silica, manganese, and iron (AIDEA 1991a). A comparison of these
data with current Alaska primary or secondary drinking water regulations (Alaska Administrative Code,
Title 18, Environmental Conservation, Chapter 80, December 31, 1977) indicates no exceedances for any
regulated constituent that was monitored. The high concentrations of suspended solids in the Nenana
River (average of 948 mg/L) are typical of glacially fed streams. Surface water samples and field
measurements of the Nenana River and Healy Creek were taken for 1 year beginning August 1990 by the
USGS at the following stations (Fig. 3.3.2):

Site 1. Nenana River at the Highway Bridge gaging station (upstream of the proposed project site);
Site 2. Nenana River at the Healy Unit No. 1 cooling water intake (downstream of the plant outfall);
Site 3. Nenana River, 1000 ft downstream of the Healy Unit No. I outfall; and

Site 4. Healy Creek below its confluence with Moody Creek.

3-28



Final: December 1995]

Table 3.3.1. Water quality criteria applicable to the Nenana River

Fecal coliform bacteria (FC): Based on a minimum of five samples taken in a period of

30 d, mean shall not exceed 20FC/100mL, and not more than 10% of the samples shail exceed
40FC/100mL. For groundwater, the FC concentration shall be less than 1 FC/100 mL when
using the FC Membrane Filter Technique or less than 3 FC/100 mL when using the fecal
coliform Most Probate Number technique.

Dissolved gas: Dissolved oxygen (DO) shall be greater than 7 mg/L in waters used by
anadromous and resident fish. In no case shall DO be less than 5 mg/L to a depth of 20 cm in
the interstitial waters of gravel used by anadromous or resident fish, DO shall be greater than
or equal to 5 mg/l.. In no case shall DO above 17 mg/L. be pemitted. The concentration of
total dissolved gas shall not exceed 110% of saturation at any point of sample collection.

pH: pH shall not be less than 6.5 or greater than 8.5 and shall not vary more than 0.5 pH unit
from natural conditions., If the npatural condition pH is outside this range, substances shall not
be added that cause an increase in buffering capacity of the water.

Turbidity: Shall not exceed 5 nephelometric turbidity units (NTU) above natural conditions
when the natural turbidity is 50 NTU or less; shall not have greater than a 10% increase in
turbidity when the natural condition is more than 50 NTU, not to exceed a maximum increase
of 15 NTU.

Temperature: Shall not exceed 20°C at any time. The following maximum temperatures
shall not be exceeded, where applicable:

Migration routes: 15°C
Spawning areas: 13°C
Rearing areas: 15°C
Egg and fry incubation: 13°C

For all other waters, the weekly average temperature shall not exceed site-specific requirements
needed to preserve normal species diversity or to prevent the appearance of nuisance
organisims.

Dissolved inorganic substance: Total dissolved solids from all sources shall not exceed
500 mg/L. Neither chlorides nor sulfates shall exceed 200 mg/L.

Sediment: The percent accumulation of fine sediment in the range of 0.1 to 4.0 mm in the
gravel bed of waters used by anadromous or resident fish for spawning may not be increased
more than. 5% by weight over natural conditions (as shown from grain size accumulation
graph). In no case may the 0.1 to 4.0 mm fine sediment range in the gravel bed of waters
used by anadromous or resident fish for spawning exceed a maximum of 30% by weight (as
shown from grain size accumulation graph). In all other surface waters no sediment loads
{suspended or deposited) shall be present that can cause adverse effects on aquatic animal or
plant life, their reproduction, or habitat.
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Table 3.3.1 (continued)

10.

11.

12.

13.

Toxic and other deleterious organic and inorganic substances: Substances shall not
individually or in combination exceed 0.01 times the lowest measure 96 h LC,, for life stages
of species identified by the department as being the most sensitive, biologically important to
the location, or exceed criterial cited in Environmental Protection Agency, Quality Criteria for
Water or Alaska Drinking Water Standards, whichever concentration is less. Substances shall
not be present or exceed concentrations that individually or in combination impart undesirable
odor or taste to fish or other aquatic organisms as determined by either bioassay or
organoleptic tests.

Color: This shall not exceed 50 color units where water supply is or will be treated. Where
water supply is not treated, it shall not exceed 5 color units.

Petroleum hydrocarbons, oils, and grease: Total hydrocarbons in the water column shall not
exceed 15 pgfl., or 0.01 of the lowest measured continuous flow 96 h LC,, for life stages of
species identified by the department as the most sensitive, biologically important species in a
particular location, whichever concentration is less. Total aromatic hydrocarbons in the water
column shall not exceed 10 pg/L, or 0.01 of the lowest measured continuous flow 96 h LC,,
for life stages of species identified by the department as the most sensitive, biologically
important species in a particular location, whichever concentration is less. Concentrations of
hydrocarbons, animal fats, or vegetable oils in the sediment shall not cause deleterious effects
to aquatic life. Shall not cause a film, sheen, or discoloration on the surface or floor of the
water body or adjoining shorelines. Surface waters shall be virtually free from floating oil.

Radioactivity: Shall not exceed the concentraticus specified in the Alaska Drinking Water
Standards (18 AAC 80) and shall not exceed limits specified in Title 10, Code of Federal
Regulations, Part 20 and National Bureau of Standards, Handbook 69, except concentration
factors for organisms involved shall not exceed maximum permissible limits for specific
radioisotopes by Title 10, Code of Federal Regulations, Part 20, and National Bureau of
Standards, Handbook 69.

Total residual chlorine: Shall not exceed 2.0 pg/L for salmonid fish or 10.0 pg/L for other
organisms.

Residues (floating solids, debris, sludge, deposits, foam, scum): Shall not alone or in
combination with other substances or wastes cause the water to be unfit or unsafe, or cause
acute or chronic problem levels as determined by bioassay or other appropriate methods. Shall
not alone or in combination with other substances cause a film, sheen, or discoloration on the
surface of the water or adjoining shorelines; cause leaching of toxic or deleterious substances;
or cause a sludge, solid, or emulsion to be deposited beneath or upon the surface of the water,
within the water column, on the bottom, or upen adjoining shorelines.
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Site 1. Nenana River at the Highway Bridge gaging station (upstream of the
HCCP proposed site). :

Site 2. Nenana River at Healy Unit No. 1 cooling water intake (downstream
of the plant outfall).

Site 3. Nenana River, 1000 ft downstream of Healy Unit No. 1 outfall.

Site 4. Healy Creek, about 300 ft below its confluence with Moody Creek.

Fig. 3.32. Location of surface water and groundwater monitoring stations near Healy, Alaska.
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Three groundwater monitoring wells at the Healy Unit No. 1 site (focations 5, 6, and 7 on
Fig. 3.3.2) are also being monitored as part of this program (see Sect. 3.4). Resuits of water quality
analyses are reporied in Appendix A. In general, results indicate that water quality in the Nenana River is
good, with the exception of very high natural turbidity that occurs in the months of glacial snowmelt.
River water quality meets the state water quality standards for its use classification (Table 3.3.1). All
chemical constituents of river water have been below EPA primary drinking water standards.

Measures are presently undertaken at the [JCM Poker Flats Mine to control sedimentation and
prevent acid mine runoff. Surface water runoff from the mine is collected via diversion ditches into a
two-stage sedimentation and clarification pond system and pH adjusted before discharge into Lignite
(Hoseanna) Creek,

3.4 GEOLOGY AND GROUNDWATER
3.4.1 Local Geology

The HCCP proposed site is on pre-existing, nearly level construction fill that is about 10 ft above
the present 100-year floodplain of the Nenana River. The site is about 500 ft from the riverbank, and
immediately downstream (north) of the mouth of Healy Creek. A gently sloping alluvial terrace (an
ancient floodplain) underlies the construction fill, The terrace consists of Pleistocene and Holocene
alluvium and glacial outwash (sand to coarse gravel) which also cover the Nenana River Valley. The
terrace is about 20 ft above normal river level.

Three distinctive stratigraphic rock types underlie the HCCP site (AIDEA 1991a) as illustrated in
Fig. 3.4.1. Indescending order they are (1) 10 to 20 ft of unconsolidated glacial outwash deposits and
alluvium (Pleistocene and Holocene); (2) several hundred feet of poorly consolidated sedimentary rocks
consisting of conglomerate, sandstone, siltstone, shale, and coal (Miocene and Oligocene); and (3) several
thousand feet of metamorphic rocks (Paleozoic or Pre-Cambrian schist). Nenana gravel (Pliocene)
underlies Pleistocene-Holocene alluvium downriver from the power plant. Strata underlying the
Pleistocene and Holocene deposits dip steeply to the north. These strata are significant in terms of the
geohydrology of the HCCP site (Sect. 3.4.2).

The Nenana Gravel (Pliocene) is a thick stratum which outcrops in the hills immediately northeast
of the HCCP site. Although several thousand feet of Nenana Gravel underlie the nearby hills, the gravel
is not present beneath the HCCP site.
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3.4.2 Geohydrology

All of the above strata are water bearing except for the metamorphic rocks. Statewide utilization of
Pleistocene and Holocene glacial outwash and alluvial aquifers far exceeds that of other aquifers in
Alaska (USGS 1990). There are no nearby domestic or industrial wells in the outwash-alluvial aquifer
that lies beneath the proposed HCCP site.

Locally, glacial outwash and alluvial aquifers are recharged by infiltration of precipitation,
snowmelt, floodwater from the Nenana River and Healy Creek, and water from the existing unlined fly
ash ponds. Groundwater discharges to the Nenana River during normnal or low flow conditions.

The existing Healy Unit No. 1 draws its potable water supply from the underlying
Miocene-Oligocene strata at a depth of about 200 ft (AIDEA 1991a). The steady-state capacity of the
Healy Unit No, 1 well is less than 50 gal/min. Other nearby Miocene-Oligocene wells are at the
Waugamon Recreational Vehicle Park, which is approximately 0.25 miles east (upgradient), and the town
of Healy, which is approximately 2.5 miles northwest (downgradient).

3.4.3 Groundwater Quality and Use

Groundwater quality monitoring at the HCCP proposed site was obtained from two wells, locations
5 and 7; a third well at location 6 was plugged and abandoned because of difficulties experienced in
sample collection (see Fig. 3.3.2). The well atlocation 5 is the Healy Unit No. 1 potable water supply
well which was drilled in 1967. Wells at locations 6 and 7 were drilled to characterize baseline
groundwater conditions before initiation of the HCCP proposed plant construction and to support this EIS.
None of these wells were drilled in response to a regulatory mandate. The well at location 5 is screened
for water quality sampling at a depth of 200 ft in the Miocene-Oligocene aquifer. Location 6 was the site
of a recently drilled monitor well (MW1), which was screened at a depth of about 18 ft, below fill
material underlying the downgradient extension of the existing fly ash ponds. Location 7 is the site of
another recently drilled monitor well (MW?2), which is screened at a depth of about 27 ftin
Pleistocene-Holocene outwash and alluvium. Location 7 is southeast of the existing fly ash ponds.

The groundwater quality sampling program began in October 1990 (AIDEA 1991a). Samples were
collected at monthly and quarterly intervals at locations 5 and 7. These sample intervals are believed to be
sufficient for representing seasonal variations and annual ranges in water quality. Samples from locations
5 and 7 were analyzed for a variety of water-quality constituents and EPA priority pollutants.

Table 3.4.1 is a summary of groundwater quality data for major chemical constituents at the HCCP
proposed site. Most parameters were measured 9 to 11 times and represent a range of values. Others
represent initial unrepeated values. Dissolved constituents in the Pleistocene-Holocene nonpotable
aquifer range from 10 to 100 more concentrated than those in the Oligocene-Miocene aquifer. The
Pleistocene-Holocene aquifer is unsuitable as potable water supply because its high TDS and barium
concentrations fail to meet EPA’s interim primary drinking water standards. Furthermore, iron and
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Table 3.4.1. Range of on-site well water quality, major dissolved (constituents) in Healy Unit No. 1
well (location 5) and monitor well 2 (location 7)

Parameter Healy Unit No. 1 Monitor well 2,
(mg/L unless Oligocene-Miocene aquifier Pleistocene-Holocene aquifier  National Drinking
noted) 1967  9/90-781 11/90-781 Water Standard

Depth of screen (ft) 200 200 27 —_—
Total dissolved solids 301 257-293 1300-2350 500°
To(t:alaéladnms as 136 93-110 620-1100 —
Calcium 40 28-33 210-390 —
Magnesium 9 51 22-35 -
pH (pH units) 7.9 8.1-8.3 7.1-7.9 6.5-8.5°
Specific conductance — 460-508 2940 —

(ps/cm)
Bicarbonate — 162-207 22831 —
Fecal coliform — 0 _ 1

{colonies/100 mL)
Sodium — 62-68 190-390 -
Chloride — 29-52 530-1400 250°
Suifate — 19-24 393 2507
Fluoride — 0.1° _ ya
Nitrogen (total) —_ 04-0.6 <0.7 10°

:ISFR (Code of Federal Regulations) 1991. 40 CFR Part 143, “National Secondary Drinking Water Regulations.”
all 1990.
‘CFR (Code of Federal Regulations) 1991. 40 CFR Part 265, Appendix HI, “EPA Interim Primary Drinking Water Standards.”

manganese concentrations do not meet secondary standards. Current water quality of the plant potable
water supply is similar (improved in terms of TDS and hardness) to the water quality measured in 1967.
The lack of change in water quality over 25 years of operation suggests that poor quality groundwater in
the overlying alluvium has not co-mingled with groundwater in the Oligocene-Miocene aquifer. The
potable water supply from the Oligocene-Miocene aquifer at location 5 (Healy Unit No. 1 well) is alkaline
and rated as hard according to the classification for relative hardness by Durfor and Becker (1964).

Table 3.4.2 contains a summary of EPA priority pollutant constituent concentrations, including a large
number of metals. Phenol, at 12 ug/L, is the only detectable EPA priority pollutant reported from this
deep water supply well in the Oligocene-Miocene aquifer. Two heavy metals (iron and manganese) and

3-35



| Healy Clean Coal Project EIS

Table 3.4.2. Metals and Environmental Protection Agency (EPA) priority pollutant dissolved
concentrations in Healy Unit No. 1 well (location 5) and monitor well 2 (location 7)

Monitor well 2,
Healy Unit No. 1, Pleistocene-Holocene
Oligocent-Miocene aquifer aquifer MW2 (7) National Drinking
Parameter 9/90-7/91 11/90-791 Water Standard
Metals
Barium 9-23 1100-2500 1000”
Copper BDL? BDL’ —
Iron 40-110 3800-11,000 300°
Lithium 4 — —
Manganese 62-91 3100-4900 50°
Strontium 57-100 15004000 —
Zinc <3-10 4-29 5000°
EPA priority pollutants
Phenol 124 — —

“CFR {Code of Federal Regulations) 1991, 40 CFR Part 265, Appendix III, “EPA Interim Primary Drinking Water

Standards.”

*Below detection limits.

:'(]-;FR (Code of Federal Regulations) 1991. 40 CFR Part 143, “National Secondary Drinking Water Regulations.”
all 1990.

strontium are present in concentrations of approximately 60 ug/l.. Manganese concentration slightly
exceeds National Secondary Drinking Water Standards. If present, most other metals are in
concentrations which are below detection limits (BDL). Except for copper, these BDL metals were
sampled and analyzed one time only. Except for phenol, none of these constituent concentrations is
indicative of potential contamination from the power plant. Phenol is a coal-tar derivative and a product
of the incomplete combustion of coal. Phenol may also have migrated to the well from natural coal seams
that are known 1o be present beneath the HCCP site. Currently, it is uncertain whether the phenol is a
contaminant from the existing Healy Unit No. 1 or is naturally occurring. No baseline phenol
concentrations are available for Healy Unit No. 1. Iron and manganese, are often present in natural
groundwater. Shallow groundwater in the Pleistocene-Holocene aquifer at location 7 (MW2) has 10 to
100 times more dissolved metals than the deep Oligocene-Miocene potable groundwater at location 5.
Water samples taken from location 6 (MW 1) were strongly alkaline (pH = 11.9), presumably a result of
the leaching of fly ash. The fly ash would be removed and replaced by gravel for the HCCP site
foundation.
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3.4.4 Soils

Natural soils on the HCCP proposed site were removed during construction of Healy Unit No. 1 or
covered by unclassified, enginecred fill material. The existing fly ash ponds were placed on fill. Both fill
material and underlying outwash deposits consist of sand 1o coarse gravel.

3.4.5 Seismicity

The HCCP site is in seismic zone 3 (ICBO 1988), where major earthquake damage (corresponding
to modified Mercalli intensity = VIII [MM VIII] and peak ground accelerations ranging from 0.2 g to
0.4 g) has a 10% probability of occurring at least once in 50 years (Algermissen et al. 1990). The existing
Healy Unit No. 1 was constructed in 1967. This facility was constructed to seismic zone 3 standards.
Though final design of the proposed HCCP facility is incomplete, current design is in conformance with
the Uniform Building Code guidelines for important but low-hazard facilities in seismic zone 3
(Fig. 3.4.2). A peak ground acceleration of 0.30 g is being used for design.

Thorson (1978) describes a late-Pleistocene fault that is located near the existing power plant.
The trace of this fault passes east-northeast along a path that lies about 100 to 200 m south of the plant
at its closest approach. According to Thorson, there may have been af least three separate movements
along this fault during Pleistocene time with a fotal of 6.5 m vertical displacement over the past 22,000
years.

Based on Thorson’s description, the return period for rupture along this fault is expected to be on
the order of several thousands of years. By comparison, the UBC recommended design earthgquake
(previously decribed) has a return period that is conservatively estimated at 500 years. Although
long-return period events (estimated in thousands of years) are considered in the design of high-hazard
Jacilities (e.g., nuclear power plants and plutonium processing facilities), they are not considered in the
design of important but low-hazard facilities. No new facilities are planned to be constructed over the
inferred location of the fault. Therefore, surface rupture along this fault is not a design consideration.
Nearby ground shaking associated with future ruptures along this fault also is not a design
consideration because the probability of such an event is extremely low during the 50-year life of the
Jacility (much less than the 10% probability of design ground motion exceedance that is allowed in the
UBC guidelines).

Foundations, soils, and fills at the site consist of cohesionless soils that are coarse grained and
Jfree draining. According to Seed and Idriss (1971), soils such as these are not expected to fail by
liquefaction during an earthquake.
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Fig. 3.4.2. Seismic zone map of Alaska (modified after Initernational Conference of Building
Officials, 1988, “Uniform Building Code,” Whittier, California).
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3.5 ECOLOGICAL RESOURCES

The areas of interest related to potential effects on ecological resources include the vicinity of the
HCCP proposed site (effects of air pollution and water withdrawal and discharge), DNPP (air pollution
effects), and the UCM Poker Flats Mine (coal mining effects). The terrestrial and aguatic resources of
each of these areas are described.

3.5.1 Terrestrial
3.5.1.1 Site Vicinity

The HCCP proposed site is a highly disturbed and unvegetated area adjacent to the existing Unit
No. 1. The vicinity of the site includes a mixture of disturbed areas, formery disturbed areas with
recovering vegetation, and natural vegetation. This area can be divided into the following three zones
[based on more extensive descriptions in Woodward-Clyde (1978); Tarbox et al. (1979); and AIDEA
(1991a)]:

1. Immediately to the north and northeast of the site, a steep escarpment rises from the
floodplain of the Nenana River to a high plateau. The plateau is dominated by natural
mixed birch, spruce, and shrub tundra communities. The slopes facing south to west of the
escarpment support diverse plant communities apparently because of variations in the slope,
aspect, and soils and the occurrence of snow slides. Vegetation ranges from a mixture of
grasses and pioneer trees on recent slide areas, through a variety of shrubby vegetation
types, to open forest on the higher slopes where the slope angle is shallower and the soils are
deeper,

2. South of Healy Creek and east of the Nenana River are high terraces of tundra. This zone
includes low shrub and herbaceous tundra on the terrace surfaces with alder and white
spruce woodlands on the intermediate slopes.

3. West of the Nenana River lies an area of rolling topography with railroads, roads, and other
disturbances. Because of these disturbances and fire, much of this area is in scrubby
sucéessional'vegetaﬁon. Other parts of the area contain tundra-like vegetation and forest,

Mammals occurring in the vicinity of the site include grizzly bears, caribou, moose, Dall sheep,
wolves, red foxes, marten, lynx, wolverines, and snowshoe hares (Woodward-Clyde 1978; Tarbox et al.
1979; Elliott 1984). Little habitat exists for shorebirds or waterfowi in the vicinity of the site; but mallard,
American widgeon, green-winged teal, bufflehead, spotted sandpiper, and northern phalarope have been
observed to nest in the area (AIDEA 1991a). Many species of upland birds occur in the area, including a
relatively high density of nesting golden eagles (Roseneau and Springer 1991).
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3.5.1.2 Denali National Park and Preserve

DNPP contains large areas of natural vegetation disturbed only by a few roads, a railroad line,
visitor facilities, placer and lode mined areas, and NPS operations (borrow pifs, equipment storage, etc.).
NPS (1990) describes the vegetation of the park as tundra and taiga (coniferous woodlands and forests).
Most of the central portion of the park is covered by tundra or bare rock and ice; tundra generally occurs
at higher elevations. Tundra includes grasses, sedges, and other herbaceous plants; low shrubs; mosses;
and lichens. The taiga occurs below 2300 ft, particularly in the northwestem portion of the DNFPP. The
trees are larger and grow more densely at lower elevations; the taiga in most of the park is open, with a
dense understory of shrubs and herbs. Areas of shrub vegetation occur at intermediate elevations, with
tall skrubs on moist slopes and in drainages and low shrubs on dryer slopes and higher elevations.

DNPP is visited as much for its wildlife as for its scenery (such as views of Mt. McKinley). DNPP
supports 39 species of mammals, 159 species of birds, and 1 amphibian species (NPS 1990). Prominent
mammals include caribou, moose, Dall sheep, grizzly bears, black bears, and wolves.

3.5.1.3 Usibelli Coal Mine, Inc., Poker Flats Mine

The UCM mine occurs in an area of mixed taiga (predominantly open black spruce) and tall-shrub
and low-shrub tundra (Helm 1985). Much of the area has been disturbed by mining and has bare soil that
will be revegetated or areas that have already been revegetated with introduced grasses and herbs. The
wildlife is similar to surrounding areas, as discussed in the previous section.

3.5.2 Aquatic
3.5.2.1 Site Vicinity

The proposed facility would withdraw water from and discharge water to the Nenana River just
below its confluence with Healy Creek. Five species of fish have been documented in this segment of the
river: round whitefish, longnose sucker, burbot, arctic grayling, and slimy sculpin. In a study by Tarbox
et al. (1979}, round whitefish and longnose sucker constituted most of the catch (74% and 22%,
respectively). Fish abundance has not been measured because of the difficulty of sampling in this
relatively large high-velocity stream, particularly in winter. The available sampling data, which the
Alaska Department of Fish and Game has deemed adequate to characterize the site (A. H. Townsend,
letter to Glenn W, Suter II, ORNL, Oak Ridge, Tenn., Aug. 22, 1990}, suggest that fish abundance is low
in the Nenana River near the proposed site (Tarbox et al. 1979). However, this section of the river is
portrayed by Wolfe (1988) as a “documented resource harvest area” for nonsalmon fish (i.e., people have
reported that they fish there).
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The density of aquatic microinvertebrates (i.e., river bottom and other planktonic organisms) was
found to be 35 organisms/m” (Tarbox et al. 1979) and was the lowest of any fauna studied. No obvious
effect of the thermal component of GVEA’s discharge on river bottom fauna density, composition, or
distribution was evident. However, sample size and geographic coverage were limited.

Fish eggs and larvae have not been sampled in the Nenana near the site. Round whitefish and
burbot may spawn there, but conditions do not appear to be favorable. Tarbox et al. (1979) caught small
juvenile whitefish (24-44 mm) in the Nenana River, suggesting that spawning occurs in the area, but not
small juvenile longnose suckers, burbot, or arctic grayling. Most spawning and larval rearing appears to
occur in tributary streams.

Coho salmon spawning and rearing have been documented in downstream tributaries (Lignite
Spring, Panguingue Spring, and Panguingue Creek), but apparently salmon spawning does not occur in
upstream tributaries (Tarbox et al. 1979). These spawning areas occur in tributaries more than 3.5 miles
downstream (north) of the site and wotld not be affected by the project.

3.5.2.2 Denali National Park and Preserve

DNPP contains two types of stream communities. Most are glacial streams originating at high
elevations in the Alaska Range. These glacial streams support little aquatic life because of their high silt+
burden. The nonglacial streams originate at lower elevations, are clear, and support relatively productive
aquatic communities. The DNPP harbors 16 fish species, including 4 anadromous Pacific salmon species
and the arctic grayling, which is the primary sport fish in DNPP (NPS 1990).

3.5.2.3 Usibelli Coal Mine, Inc., Poker Flats Mine

The mine area drains to Lignite (Hoseanna) Creek. Sampling in this creek with seines (23 hauls)
and minnow buckets (for 228 h) vielded 3 arctic grayling and 1 round whitefish (Tarbox et al. 1979).
Sampling results and poor habitat quality (high levels of suspended sediments and fine textured substrate)
in the creek suggest that Lignite (Hoseanna) Creek constitutes a poor aquatic habitat.

3.5.3 Threatened and Endangered Species

U.S. Fish and Wildlife Service (FWS) has determined that two threatened or endangered species
may occur in the area: the threatened arctic peregrine falcon, which could occur as a migrant, and the
endangered American peregrine falcon, which could be resident (P. J. Sousa, Field Supervisor, Fish and
Wildlife Service, Northern Alaska Ecological Services, letter to E. W, Evans, DOE, Pittsburgh, May 29,
1991, see Appendix C). Tarbox et al. (1979) noted a possible peregrine falcon eyrie on the east bank of
the Nenana River upstream of the proposed site, but saw no falcons. However, a raptor (birds of prey)
survey conducted in May 1991 failed to find evidence of peregrine falcons within 5 miles (8 km) of the
proposed site (Roseneau and Springer 1991).
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FWS indicated that no listed or candidate/threatened or endangered plant species were known to
occur in the area of the proposed site. (P. 1. Sousa, Field Supervisor, Fish and Wildlife Service, Northern
Alaska Ecological Services, letter to E. W, Evans, DOE, Pitisburgh, May 29, 1991).

Some species that occur in the area are listed as candidates for threatened or endangered status
(FWS 1989, 1990). These have no protected status but may be listed in the future and deserve special
consideration. Those that may occur in or around the DNPP include the following:

1. The flesh-colored dandelion is described as occurring in DNPP by the NPS (1989).

2, A mustard is described as occurring in DNPP by the NPS (1990).

3. The North American Iynx occurs in DNPP and in the vicinity of the proposed site. It is
listed primarily because of concem for populations in the lower 48 states.

4, Swainson’s hawk is a category-three species (it was once considered for listing but is no
longer because it is more abundant or widespread than previously thought). Therefore, it is
not really a candidate but is still on the list.

Of these candidate species, only the lynx has been detected in the vicinity of the proposed site
(Tarbox et al. 1979; Elliott 1984).

3.6 FLOODPLAINS AND WETLANDS

The National Wetlands Inventory identifies wetlands along the Nenana River and tributary streams,
No wetlands occur on the proposed site. The proposed site is not within the 100-year floodplain of the
Nenana River (Grey and Lehner 1983; AIDEA 1991a). The site may have been in the floodplain and may
have included wetlands before the construction of Healy Unit No. 1.

3.7 PREHISTORIC AND HISTORIC RESOURCES

This section identifies prehistoric and historic resources in the region, defined as that section of the
Nenana River Corridor that stretches from 4 miles upstream (south) of the HCCP proposed site to 2 miles
downstream (north) of the HCCP altemative site and the drainage basins of Lignite (Hoseanna) Creek,
Healy Creek, and Dry Creek (see Fig, 2.1.2). The exact locations of many of the prehistoric and historic
sites identified in this section are unknown; therefore, the locations are described but not depicted on a
map.

3.7.1 Prehistoric Resources
The Alaska State Historic Preservation Office (SHPQ) has identified two prehistoric sites in the
vicinity of the HCCP proposed location (Bittner 1991). The sites, identified as HEA-026 and HEA-210,
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are located south of the Nenana River Railroad Bridge, within 1 mile of, but across the river from, the
HCCP proposed site. No known prehistoric resources are located at the proposed site (Judith E. Bittner,
Alaska State Historic Preservation Office, letter to T. C. Ruppel, DOE, Pittsburgh, July 11, 1991,
Appendix D).

In recent years, statistical correlations between known prehistoric sites and the surrounding terrain
have been applied to the Healy area to identify locations with high, medium, and low probabilities of
containing prehistoric sites (Greiser et al. 1986). Using similar correlations along with systematic
pedestrian surveys, three potential prehistoric sites have been identified in the vicinity of the HCCP
aliernative site (Alaska Heritage Research Group, Inc. 1987). The sites, HEA-140, HEA-141, and
HEA-142, are located more than 1 mile northeast of the alternative site on the opposite side of the Nenana
River.

- 3.7.2 Historic Resources

The Alaska SHPO has identified four state historic sites in the vicinity of the HCCP proposed
location (Fudith E. Bitmer, Alaska State Historic Preservation Office, letter to W, D. Steigers, Stone and
Webster Engineering Corp., Denver, Colo., January 1991). The sites, identified as HEA-080, HEA-083, -
HEA-119, and HEA-229, include the old Healy townsite, the Nenana River Railroad Bridge, and two )
cabins on the west bank of the Nenana River, The first three sites are about .75 miles from the HCCP
site, and the fourth site is about 1.5 miles away.

The Alaska Heritage Resources Survey lists two additional state historic sites near the HCCP
altemnative location. The sites, HEA-237 (the Arctic Coal Company Camp) and HEA-238 (the Popovitch
Creek Camp Site), are located more than 4 miles northeast of the alternative site on the opposite side of
the Nenana River.

No known historic resources are located at the proposed site (Judith E. Bittner, Alaska State
Historic Preservation Office, letter to T. C. Ruppel, DOE, Pittsburgh, July 11, 1991, Appendix D).

3.8 SOCIOECONOMICS

This section provides information on socioeconomic resources in the region most likely to be
affected by the HCCP. The socioeconomic study region is the Denali Borough, but it is expected that
most impacts will be confined to the communities of Healy and Denali Park, the communities closest to
the HCCP proposed location (see Fig. 3.8.1). Therefore, emphasis‘is placed on socioeconomic resources
in Healy and Denali Park.

3.8.1 Population
In 1990, the total population of the Denali Borough was estimated to be 1797 (ADCRA 1992).
Table 3.8.1 provides historic population data for Healy and Denali Park. Between 1980 and 1990, Healy
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Table 3.8.1. Population in Healy and Dengli Park

Community 1970 1980 1985 1990
Healy 79 334 414 487
Denali Park a 32 65 171

“Data noi available,

Source: U.S. Census of Population, 1970, 1980 and 1990; AIDEA (Alaska Industrial Development and
Export Authority) Second Draft Environmental [nformation Volume, Healy Clean Coal Project, Healy,
Alaska, prepared by Stone and Webster Engincering Corp., Denver, September 1991,

experienced moderate population growth and Denali Park experienced rapid population growth, with
average annual increases of 4.6% and 43.4%, respectively. This growth was the result of increased UCM
mining activities in Healy and increased government and commercial activities associated with the DNPP
in Denali Park.

3.8.2 Employment and income

In the Denali Borough, opportunities for year-round employment are somewhat limited by the
seasonal nature of the area’s tourist industry and the general lack of commercial and industrial
development. In 1986, the Yukon-Koyukuk Census District, which includes much of what is now the
Denali Borough, had an estimated unemployment rate of 17%, compared with 10.8% for the state of
Alaska and 7% for the United States (U.S. Bureau of the Census 1988). Employment in the study region
is particularly affected by seasonal variation, reaching its peak during the summer when tourist-oriented
services are in demand and declining during the winter off-season.

The largest employer in the borough is Clear Air Force Base (AFB), a U.S. Air Force ballistic
missile early waming station near Anderson that employs 308 civilians. The NPS is the second-largest
employer for much of the year, providing 122 jobs during the tourist season (52 of these positions are
year-round). In all, the NPS estimates that approximately 3000 persons work in DNPP or in
tourist-related businesses near the park during the summer, but many of the employees are not permanent
local residents, Cther major employers include UCM (103 employees), the Railbelt Regional Educational
Attendance Area (60), and GVEA (29).

Table 3.8.2 lists 1989 annual average and annual peak employment by occupation for residents of
the Denali Borough. As indicated by differences between peak and average employment, many residents
find temporary jobs at local retail and service establishments during the tourist season.
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Table 3.8.2. Employment in the study region (1989)

Annual Annual

Area average peak
Mining 103 103
Construction 12 16
Transporiation, utilities, communication 37 110
Retail trade 59 90
Services 128 257
Local government 48 60
State government 15 16
Federal government 31 129
Civilian employment at Clear Air Force Base 308 308

Total 841 1089

Source: AIDEA (Alaska Industrial Development and Export Authority) Secand Draft
Envirenmental Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by Stone and
Webster Engineering Corp., Denver, September 1991,

Residents of the Denali Borough, especially those in Anderson and Healy, have relatively high
incomes. Table 3.8.3 compares average taxable income in the study region communities with the same
variable for the state of Alaska and the United States. Incomes are highest in Anderson, where almost all
the city’s work force is employed at Clear AFB, and in Healy, because of wages provided by GVEA and
UCM.

3.8.3 Housing

The Denali Borough’s housing stock includes both permanent residences and temporary lodging
facilities. Most of the permanent residences are in and around Healy and Anderson. Of the
approximately 200 single-family residences in Healy, 12 to 15 are vacant (AIDEA 1991a). The largest
concentration of homes is the Healy Subdivision, a 400-acre tract on which approximately 180 building
1ots have been cleared and 90 homes constructed. UCM, the company responsible for the subdivision’s
development, plans to develop another 39 acres (10 lots) in the future (AIDEA 1991a). There are
approximately 66 permanent dwelling units in Denali Park. The vacancy rate for Denali Park is
unknown, but is assumed to be similar to that in Healy (7.5%).
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Table 3.8.3. Average taxable income for selected
Denali Borough communities, Alaska, and

the United States (1985)
Anderson” $36,013
Cantwell $19.425
Healy $42,776
Denali Park $19,847
State of Alaska $28,071
United States $22,683

“Data for employees of Clear Air Force Base only.

Sources: AIDEA (Alaska Industrial Development and Export
Authority) 1991 Second Draft Environmenial Information Volume, Healy
Clean Coal Project, Healy, Alaska, prepared by Stone and Webster
Engineering Corp., Denver, September 1991; U.S. Bureau of the Census,
1987.

The borough’s temporary housing stock consists of the hotels, motels, and lodges built in Healy and
Denali Park to accommodate visitors to DNPP. Combined, these establishments provide approximately .
- 560 temporary housing units. However, few of the units are available during the summer tourist season, :
when occupancy nears 100% for all establishments,

3.8.4 Local Government Revenues

Before December 1990, the only incorporated municipality within the study region was the city of
Anderson, which is a second-class city under state law. The study region itself was part of Alaska’s
unorganized borough, which includes all areas outside the state’s incorporated boroughs and has no
powers of taxation. Thus, Healy and Denali Park have relied on state funding for public services,
because ali unincorporated communities of at ieast 25 residents Iocated within the unorganized borough
are eligible to receive revenue-sharing funds directly from the state. In the November 1990 general
election, however, voters passed a referendum approving the formation of the Denali Borough, which was
incorporated as a home rule borough under Title 29 of Alaska state law on December 7, 1990.

With incorporation, the Denali Borough has the authority to levy and collect taxes. In the
referendum, voters authorized a 4% tax on the rental of overnight accommodations and a severance tax of
five cents per ton (or equivalent) on all natural resources. Along with local tax payments, the borough
will have a variety of revenue sources, including both state and federal funding programs. Most of the
state money will be in the form of education revenue funds (which the borough will receive beginning in
FY 1993), organizational grants (which all new boroughs receive in their first 3 years of existence), and
municipal assistance funds, as indicated in Table 3.8.4.
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Table 3.8.4. Projected revenues for the Denali Borough

Category Source FY 1992 FY 1993
4% bed tax Local $400,000 $440,000
Severance tax Local 85,000 85,000
Misc./user fees Local 15,000 141,000
Municipal assistance State 120,000 101,340
Revenue sharing State —_ 32,673
Organizational State 200,000 100,000
grants

Education revenue State/federal 5,712,265 5,658,631

Total $6,532,265 36,558,644

Sources: AIDEA (Alaska Industrial Development and Export Authority) Second Draft Environmental
Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by Stone and Webster Engineering
Corp., Denver, September 1991, letter from R. Brewer, Mayor of ihe Denali Borough, to E. W. Evans, US.
Department of Energy, Pittsburgh Energy Technology Center, January 4, 1993.

3.8.5 Public Services »

Forming the Denali Borough created a new structure for funding public services in the study
region. Before borough formation, the unincorporated communities applied directly to the state for
revenue-sharing funds to help finance public services provided by private and quasi-governmental
organizations. This system of providing public services will not change dramatically, but certain changes
in how the services are financed will result from the borough’s incorporation.

Under Alaska state law, boroughs are granted taxing authority because they are required to provide
public services such as education and land-use planning. In addition, unincorporated communities within
an incorporated borough are not eligible to apply directly for state revenue-sharing funds; any state
funding must be received through the borough. Therefore, many of the public services previously
provided by the local communities are now the responsibility of the Denali Borough. Specifically, the
borough must provide for education and land-use planning, although planning may be delegated to a first-
or second-class city within the borough. The borcugh may also prbvide other services (e.g., water, sewer,
police and fire protection), if such provision is not prohibited by law or the borough charter. Table 3.8.5
lists the Denali Borough’s projecied public service expenditures.
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Table 3.8.5. Projected public service
expenditures for the Denali Borough

Category FY 1992 FY 1993
Borough assembly 397,800 $92,800
Mayor’s office 115,450 146,800
Attorney 25,000 10,000
Planning 1,560 1,500
Education 5,712,300 5,712,300

Total $5,952,050 $5,963,400

Source: AIDEA (Alaska Industriai Development and Export Autherity) Draft
Environmental Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by
Stone and Webster Engineering Corp., Denver, Jan. 1991,

Education in the Healy area is provided by the Denali Borough School District, which operates
schools that offer kindergarten ihraugh 12th grade in the towns of Anderson, Healy, and Cantwell. The
district is in the process of planning an $8.6 million expansion/remodeling project at the Tri-Valley
School in Healy to mitigate overcrowding and accommodate future growth (Novak 1992). Current
school enroliment, capacity, and faculty are listed in Table 3.8.6.

The Alaska Foundation Funding Program reguires that boroughs contribute a minimum of
4 mils of their assessed property valuation to their school districts. Because the Denali Borough is a
newly formed borough, its education funding contribution will be phased in. The Denali Borough will
be required to contribute the equivalent of 2 mils in 1994-95, 3 mils in 1995-96, and 4 mils in 1996-97

Table 3.8.6. Enrollment, capacity, and faculty in Denali Borough School District schools

1992-93 Projected 1995-96
School Enrollment Capacity Teachers/aides enrollment
Anderson School 118 160 92 135
Cantwell School 29 60 k17 33
Healy (Tri-Valley) 217 165 1612 285
Correspondence 2 _ — —
ol % g 2575 r

Source: Lester from I. Novak, Superintendent, Denali Borough School District, 1o E. W. Evans, U.S. Department of Energy, Pitisburgh
Energy Technology Center, December 14, 1992,
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and beyond. The current assessed property valuation in the borough, as certified by the Alaska State
Assessor, is $72,572,400. Thus, in 1993 a 1 mil equivalent would be 372,572, Assuming the same mil
equivalent through 1997, the borough would be required to contribute $145,144 in 1994-95; $217,716
in 1995-96; and $290,288 in 1996-97 and beyond. With a projected enrollment of 453 students in the
1995-96 school year, the borough’s coniribution would represent approximately $481 per student
(Novak 1992).

No public provision of water and sewer services exists in the study region, and the borough does
not plan to provide such services in the near future. Water is obtained from individual wells or small
water systems that serve residential developments. Sewer services typically are provided by on-site
private septic systems.

Solid waste disposal is available at community landfills in Cantwell, Healy, and Anderson. The
Healy landfill, located 4 miles east of Suntrana, is operated by the Tri-Valley Volunteer Fire Department
and has an expected capacity of about 20 years at current disposal rates. Although there are no immediate
plans to do so, the borough might have to assume authority over landfills in the future as landfill capacity
and siting become more important local issues.

The major transportation route in the Denali Borough is Alaska State Highway 3 (the George Parks
Highway), a two-lane highway from Fairbanks to Palmer. Denali Park is located along the George Parks
Highway, and Healy is accessed from the George Parks Highway by Healy Spur Highway, a spur road
just off the main highway. Annual average daily traffic (AADT) on the Parks Highway between Denali
National Park Road and Hilltop Drive (near Healy) was approximately 1450 vehicle trips in 1989 (Alaska
Department of Transportation and Public Facilities 1990). AADT on roads near the proposed HCCP is
shown in Table 3.8.7.

Table 3.8.7. Annual average daily traffic in the Healy vicinity (1989)

Average annual
Primary road Junction daily traffic
Healy Spur Highway Parks Highway 725
Healy Spur Highway Healy School Access Road 350
Healy Spur Highway Healy Access 300
Healy School Access Road Healy Road 175
Healy New Townsite Road Healy Road 150
Healy Access Healy Road 125
Hilltop Drive Otto Lake Road 100
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Police protection in the Denali Borough is provided by one Alaska state trooper stationed in
Cantwell and another stationed in Nenana. This level of service will not be expanded in the near future
due to funding shortages that have required the closure of other Alaska state trooper stations. The
borough does not intend to provide police protection in the near future.

Firefighting capability is provided by volunteer fire departments in Healy, Anderson, Denali Park,
and Cantwell. Healy’s Tri-Valley Volunteer Fire Department serves the Healy area and the Parks
Highway from MP243 to MP261. The Tri-Valley Volunteer Fire Department has 19 volunteers and
4 pieces of firefighting equipment (1 tanker, 1 combination tanker/fire truck, and 2 fire trucks). In Denali
Park, the NPS operates three fire trucks manned by volunteer firefighters and has a mutual response
agreement with the Tri-Valley Volunteer Fire Department. This system of fire protection is not expected
to change with borough incorporation.

Medical services are provided by clinics in the Denali Borough. The Healy Clinic, which serves
Healy, Denali Park, Cantwell, Anderson, and Clear AFB, is staffed by two nurses and one physician’s
assistant. The Railbelt Mental Health and Addictions Program, with permanent offices in Nenana and
Healy and itinerant offices in Anderson, Denali Park, and Cantwell, serves the borough with two

Jull-time clinicians and a director/clinician. The nearest full-time physician and hospital are located in
Fairbanks, about 110 road miles away. Typically, emergency medical services (EMS) are provided by the
communities’ volunteer fire departments. The Tri-Valley Volunteer Fire Department has one emergency
medical truck/ambulance and two ambulances. In Denali Park, the NPS has an ambulance operated by
emergency medical technicians (EMTs).

3.8.6 Tourism and Recreation
3.8.6.1 Denali National Park and Preserve

Because DNPP and the Nenana River are popular recreation areas for tourists and local residents,
tourism and recreation are important to the borough’s economy. DNPP, whose entrance is located
11 miles south of Healy, offers a variety of activities, including wildlife observation, photography, hiking,
backpacking, camping, fishing, biking, and mountain climbing. Since 1986, DNFP has had over
one-half million visitors z'mnually; peak visitation months are June, July, and August.

The revenue produced by tourism at DNPP is vital to the region, especially the communities of
Denali Park and Healy. The 1989 DNPP visitor total of 543,640 generated expenditures estimated to be
in excess of $41 million. During the summer, DNPP and tourism-related businesses in the area provide
approximately 3000 jobs, and tourists generate 100% occupancy rates for local hotels, motels, and lodges
(AIDEA 1991a).
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3.8.6.2 The Nenana River

The Nenana River is also a major recreation area for the Denali Borough. Popular activities
include rafting, canoeing, and kayaking. Several commercial operators in Denali Park rent canoes and
kayaks and offer raft tours on the Nenana between May and September each year. These commercial
operators cater to tourists and serve approximately 20,000 visitors annually. In addition, the riveris a
popular rafting, kayaking, and canoeing destination for residents of south-central Alaska.

3.9 NOISE

Generally, ambient sounds in the vicinity of the town of Healy result from highway and rail traffic,
the rapids in the Nenana River, wind rustling in the trees, and activities at Healy Unit No. 1. To provide
baseline data for this EIS, ambient sound levels were measured both during the day and at night in the
town of Healy and at Healy Unit No. 1 (AIDEA 1990). Measurements were recorded from August 31
through September 3, 1990, at the five locations shown in Fig, 3.9.1. Measurements were also taken
500 ft to the northwest, 1500 ft to the east, and 1000 ft to the southwest of Healy Unit No. 1. Sources of
sound at the power plant included coal dozers and conveyors, induced draft and forced draft fans, and
transformers.

Because ambient sound levels vary with time, a continupus noise monitor was used 1o measure and
statistically analyze sound levels. Exceedance levels (i.e., the noise levels which were exceeded 10, 50,
and 90% of the time) were reported by the monitor as L10, L350, and L.90, respectively. The exceedance
levels of L10 and L50 represent the intrusive noise and the median sound level, respectively. The L90
level is referred to as the background or residual sound level. Because the noise impact of a source is the
greatest when the ambient sound level is the lowest, the L90 level is generally used to assess noise
impacts and is the exceedance level in this survey.

Data were collected during three daytime and three nighttime sampling periods. Repeated
measurements at the same locations allowed the consistency and representativeness of the data to be
checked from day to day. The collection of both daytime and nighttime data ensured that measurements
were taken during both active and quiet times. The continuous noise monitor data demonstrated that no
unusual noise events occurred between the staffed survey periods.

Two types of measurement methodologies were used to collect the ambient sound level data
previously described:

. Ten-minute statistical sound levels and octave-band sound levels were manually measured
at each of the five locations during each of the six sampling periods.

. Statistical A-weighted sound levels were continuously monitored at Location 3 for the
duration of the survey.
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Fig. 3.9.1. Location of ambient noise monitoring sites near Healy, Alaska.
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Results of the survey indicate that the five locations (Fig. 3.9.1) have ambient sound levels typical
of quiet, rural areas (32 dBA to 38 dBA) (AIDEA 1990). Sound levels near the George Parks Highway
(Location 1) and Healy Unit No. 1 were approximately 10 dBA higher than those in town (40 dBA to
54 dBA). Diurnal variation was low (5 dBA). Ambient levels during winter would be expected to be less
in the five locations because of decreased highway traffic and the presence of an ice cover on part of the
Nenana River.




4. ENVIRONMENTAL CONSEQUENCES OF THE DEMONSTRATION

This section analyzes the potential impacts to human and environmental resources resulting from
construction and demonstration of the HCCP at the proposed and alternative site. Potentially affected
physical, biological, social, and economic resources are included. The analysis for the altemative site
focuses on a comparison of impacts with those anticipated for the proposed site.

Special consideration is given to the potential impacts to DNFP (Sect. 4.3). Impacts to DNPP are
analyzed and discussed separately to emphasize the importance in preserving the pristine nature of DNPP,
including prevention of significant degradation to air quality and visibility.

The cumulative impacts of Healy Unit No. 1 and the HCCP are also analyzed in this section
because the resulting effects from the combined operation of HCCP and Unit No. 1 are so intertwined,
The analyses in this section characterize the unmitigated impacts of Unit No. 1 prior to its planned
retrofit, discussed in Sect. 2.1.3.2. The analyses that include the retrofitted Unit No. 1 are presented in
Sect. 5.4.6 because the retrofit is expected to be completed during the commercial operation of the
HCCP. Those analyses indicate that impacts associated with air quality, visibility, and regional haze
would decrease following the Unit No. 1 retrofit, while changes in impacts to other resources would be
minimal. Therefore, if the retrofit of Unit No. 1 is completed and mitigation is implemented prior to thé
completion of the HCCP demonstration, then the analyses presented in this section would overstate the
impacts on air quality, visibility, and regional haze during the demonstration period.

4.1 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION

This section analyzes the potential impacts to human and environmental resources resulting from
construction and operation of the HCCP at the proposed site.

4.1.1 Aesthetics

Construction and operation of the HCCP would create impacts to the visual resources discussed in
Sect. 3.1. Areas from which an observer could perceive aesthetic impacts include the immediate
surroundings of the HCCP proposed site, the community of Healy, the Healy Spur Highway, the Nenana
River, the Alaska Railroad near the HCCP site, and portions of the George Parks Highway. The view
from two small portions of DNPP also may be affected and are discussed in Sect. 4.3.1. Also affected are
other distant, high-elevation areas from which the proposed HCCP may be viewed.

Construction at the HCCP proposed site would produce some short-term visual impacts related to
increased activity in the area, including delivery of construction equipment and supplies, site preparation
and construction work, and transit of construction workers to and from the site. Some short-term
disturbance to the Nenana River would occur in the process of installing cooling water intake and outfall
facilities.

4-1
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Long-term visual impacts that would be initiated during construction include (1) the physical
presence of the new plant, (2) the disturbance of additional land at the site, and (3) the removal of some
native vegetation. Healy Unit No. 1 utilizes approximately 40 acres east of the Nenana River and north of
the Healy Spur Highway; all but 2 acres are disturbed. The HCCP and Unit No. 1 together would occupy
approximately 65 acres, including some property between the Healy Spur Highway and Healy Creek. No
construction of new access roads or coal haul roads is planned. Long-term disturbance would be
restricted to the river terrace on which the existing plant is situated and possibly to a smail portion of the
Healy Creek floodplain. Following HCCP construction, the existing Unit No. 1 would be converted to
dry ash disposal. Ash ponds at the site would only be used when the dry ash system is inoperable. The
ground surface of the coal pile storage area would be graded to direct coal pile runoff waters to a new
unlined catchment pond. Of the total 65 acres at the site, a maximum of approximately 10 acres of native
vegetation would be removed. Areas not occupied by permanent facilities would be planted with grass.

Visual impacts from HCCF operation in terms of visibility impairment and regional haze are
discussed in Sects. 4.3.2.3 and 4.3.2.4, respectively. Long-term visual impacts would result from the
generation of a plume of condensed water vapor from the HCCP stack. The HCCP plume is expected to
be visible only during stable atmospheric conditions with light winds and cool temperatures. The plume*
would resemble that from Unit No. 1, in which a plume occasionally is visible for about 2 miles before it
evaporates. Under extremely cold (less than -20°F) and stuble meteorological conditions, the water
droplets would freeze and the plume would turn into ice particles. Time-lapse cameras operating from
January 1992 until April 1993 detected ice plumes from Unit No. 1 on three occasions (January 20, 21,
and 24, 1993) under such conditions. The ice plumes traveled about 4 miles from Unit No. 1 to the
nearest boundary of DNPP in the Nenana River Gorge.

The HCCP stack would be approximately 315 ft high and, because of its greater capacity and
different emissions process, would produce greater quantities of water vapor than the existing 110-ft stack
at Unit No. 1. However, the water vapor emitted by the HCCP stack would be at a lower temperature than
that emitted by the existing stack. It is anticipated that because it would contain more water, the plume
from the HCCP would beilarger than the Unit No. 1 plume and would extend for up to about 3 or 4 miles
downwind. Also, because it would be released at a higher elevation above ground level, the HCCP plume
would generally rise higher than the Unit No. 1 plume. Because the HCCP’s water vapor would be cooler
than that of Unit No. 1, the HCCP plume would equilibrate with ambient temperatures more rapidly, thus
curtailing upward movement. Under extremely cold and stable meteorological conditions, an ice plume
from the HCCP may travel slightly more than 4 miles.

Visual characteristics of the HCCP proposed site would not differ appreciably over the long term
from those that exist now for the following reasons:

4-2
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. The site is located in an area that has already experienced human disturbance,

e The net amount of land that would be disturbed for the HCCP is relatively small
(approximately 10 acres),

. A relatively small amount of native vegetation would be removed.

. The HCCP would be of the same basic structure and on a similar scale as Healy Unit No. 1,
and would be located immediately adjacent to it.

. The HCCP would use existing transmission lines (there would be a new 300-ft-long
overhead line from the HCCP transformer to a proposed extension of the existing
substation).

. The vapor plume from the HCCP would be larger than, would rise higher than, and would
be separate from that of Unit No. 1; however, it would occur under similar conditions and
would behave in a similar manner,

Because the area in the immediate vicinity of the HCCP proposed site is already developed, and the
visual condition, scenic quality, and visual resource sensitivity are not outstanding (see Sect. 3.1.3), the
aesthetic impacts of HCCP construction and operation would not be large. |

Construction activities or a vapor plume from HCCP operations would not be visible from those
portions of the Nenana River Valley considered to have important scenic resources (see Sect. 3.1.2),
except for a few infrequent occasions during the winter. People who raft or kayak on the Nenana River
could observe the plant from the take-out site across the river dui'ing construction and operation.
Likewise, passengers on the Alaska Railroad could see the HCCP site while passing through the Nenana
River Valley near the site. The presence of such a prominent industrial site may be aesthetically
objectionable to some of these people. However, because the HCCP proposed site is in an area of
industrial development that has been visible for many years, HCCP construction and operations are not
expected to create major additional impacts.

4.1.2 Atmospheric Resources
Potential impacts to atmospheric resources are discussed, including degradation of ambient air
quality, ice fog formation, acidic deposition, and global warming.

4.1.2.1 Construction

Atmospheric effects during construction of the HCCP would occur intermittently during a 4-year
period and be limited primarily to emissions of fugitive dust and exhaust emissions from construction
equipment and vehicles. Combustion of diesel fuel and gasoline in mediurn- and heavy-duty construction
vehicles would generate localized emissions of NQ,, CO, PM, and hydrocarbons. Fugitive particulate
emissions would be generated from vehicles traveling on unpaved roads and dirt and during periods of
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earth removal and transport by heavy construction vehicles. Fugitive emissions would also occur from
loosened earth being lifted and transported by strong winds. Fugitive dust consists primarily of large
particles that settle quickly and pose minimal adverse public health effects.

The total surface area disturbed during construction of the HCCP would be about 10 acres.
However, construction within this area would be staggered to minimize the area of disturbance at any one
time. Because construction would occur in the existing plant yard, much less site clearing would be
necessary than for an undisturbed site. Thus, levels of fugitive dust should be relatively low.
Approximately 6 additional acres of a previously disturbed site would be disturbed slightly during
construction camp development, located about 0.5 mile northwest of the HCCP proposed site. |

As a mitigation measure, sprinkler trucks would spray the roads and construction areas with water
to minimize fugitive dust. In summary,‘minimal air quality impacts are expected during the construction
period. |
4.1.2.2 Operation
National Ambient Air Quality Standards (NAAQS) and Prevention of Significant Deteriora-
tion (PSD) Increments

Ambient air quality impacts are characterized and implemented under the Clean Air Act (CAA)
by means of National Ambient Air Quality Standards (NAAQS) and Prevention of Significant
Deterioration (PSD) increments. NAAQS are fixed, absolute limits of concentration for the “criteria”
pollutants (SO, NO2, PM 14, CO, O3, and lead) in the ambient air, applicable all over the United States,
and are set by the EPA. Their purpose is to protect public health and welfare with an adequate margin
of safety by setting a ceiling for ambient concentrations resulting from the combination of new sources .
(e.g., the HCCP), existing sources of pollution in the area (e.g., Healy Unit No. 1), and natural sources
(e.g., windblown dus?).

PSD “increments” are allowable levels of increase of certain pollutants above a baseline
established for the area in which a new source (e.g., the HCCP) has been proposed. The baseline levels
of pollutants are established by the EPA or the environmental agency having jurisdiction in the area.
The objective of PSD increments is to preserve air quality in areas of the country that already are
considered to be good (i.e., areas in attainment with NAAQS).

NAAQS and PSD increments are used as yardsticks to measure the potential of the HCCP and
Healy Unit No. 1 to affeét human health and the environment. PSD increments are not appropriate
measures of impacts for existing sources like Unit No. 1 that were built béfore the establishment of the
increments in 1977. Unit No. 1 alone was added to the HCCP to evaluate cumulative impacts because
no other major pollutant source is located in the Healy region. The estimated total impact includes the
conservative assumption of summing contributions from Unit No. 1 predicted by modeling and those
actually measured by monitoring (“double counting” Unit No. 1 concentrations to some extent).

44



| | | Final: December 1993

Ambient Air Quality Impacts

Air emissions from the stack during operation of the HCCP include approximately 103 tons per
year of SO, 480 tons per year of NOy, 36 tons per year of PM, 4, and 480 tons per year of CO (based on
an 85% capacity factor and the demonstration case described in Sect. 2.1.7.1). Trace emissions of other
pollutants include beryllium, sulfuric acid mist, mercury, hydrochloric acid, hydrofluoric acid, benzene,
and arsenic. Other PM sources include the limestone storage silo, the coal handling system, the primary
crusher, and the fly ash storage silo. All four of these facilities would employ high-efficiency (>90% PM
removal) fabric filter collectors that would reduce PM;o emissions to about 4 tons per year for the fly ash
storage silo, 0.05 tons per year for the limestone storage silo, 3 tons per yearfor the coal handling
system, and 2 tons per year for the primary crusher.

Air emissions were compared with their PSD significant emission rates (threshold values for
ambient air quality monitoring requirements) as a “flag” for potential impacts to health or the
environment. Only SO, NOx, PMjo, and CO exceeded their threshold values. Ambient (at or beyond the
facility perimeter) concentrations of other pollutants, including trace elements, resulting from HCCP
operation should be minimal and are not considered further. A cursory analysis for CO revealed that

. ambient concentrations are expected to be an extremely small percentage (about 1%) of the NAAQS;
therefore, the minor impacts resulting from CO emissions are not considered furthier.

The air quality impacts of SO, NO4, and PM;, emissions from the HCCP were evaluated using
EPA-approved atmospheric dispersion models. A dispersion model refers to a computer program that
incorporates a series of mathematical equations used to predict the ground-level concentrations resulting
from emissions of a pollutant. Inputs to a dispersion model include the emission rate; characteristics of
the emission release such as stack height, exhaust temperature, and flow rate; and atmospheric dispersion
parameters such as wind speed and direction, air temperature, atmospheric stability, and mixing height.

The models chosen for use were the EPA Industrial Source Complex Short Term (ISCST) model »
(Wackter and Foster 1987; Bowers, Bjorklund, and Cheney 1979), and the EPA Rough Terrain Diffusion
Model (RTDM) (ENSR 1987). RTDM is a steady-state, multiple-source, Gaussian dispersion model
designed for use with stack emission sources situated in terrain where ground-level elevations exceed the
stack heights of the emission sources. The ISCST model is similar, except that it is used at receptors
(specific modeled locations) with elevations that do not exceed effective stack height (stack height plus
plume rise). Both of these models are approved techniques in EPA’s Guideline on Air Quality Models
(EPA 1990b). Receptors \;vere selected in sufficient density surrounding the HCCP and Unit No. 1
facilities to determine impacts locally, and in areas where the plumes from the emissions may impinge
upon high terrain. In addition, potential impacts to DNPP were analyzed and are discussed in
Sect. 4.3.2.1. :

The air dispersion models were run using HCCP emissions corresponding to the demonstration |
case, but conservatively assuming a 100% capacity factor. Both models were run, and the model




| Healy Clean Coal Project EIS

producing higher concentrations was used, provided that it was appropriate for that receptor. The ISC2
model, which was released in March 1992 as a replacement for the ISCST model, was also run for several
test cases to compare results with ISCST results. The differences were negligible. Throughout the air
quality analyses, for the 3-h and 24-h averaging periods, the maximum modeled concentration is actually
the second-highest concentration predicted at any receptor to correspond with the guidelines for the
NAAQS. Meteorological inputs were obtained from the HCCP Healy Monitoring Station for the
12-month period from September 1990 through August 1991. Details of similar air dispersion modeling
for the proposed project can be found in the PSD permit application (AIDEA 1.992).

The predicted maximum impacts from the HCCP are shown in Table 4.1.1. For each pollutant,
modeled concentrations were compared with PSD Class II increments as a yardstick to measure the
HCCP’s potential to affect human health and the environment. PSD increments are standards established
in accordance with existing CAA provisions to limit the degradation of ambient air quality in areas in
attainment with the NAAQS (National Ambient Air Quality Standards, which are absolute limits of
pollutant concentrations established to protect public health and welfare with an adequate margin of
sqfety); In contrast to the NAAQS, these standards are called increments because they allow a relative, or
incremental, amount of degradation from a source or sources. PSD increments provide a more stringent
level of air quality protection in areas (such as the Healy region) with air quality much better than the
NAAQS.' No other major pollutant source has been constructed in the Healy region since the
establishment of the PSD increments in 1977; therefore, the HCCP is the only source that is appfopriate
for oomparisori with the PSD increments to evaluate air quality degradation. The area surrounding the

Table 4.1.1. Prevention of Significant Deterioration (PSD) impact analysis for the Healy
Clean Coal Project (HCCP) outside of Denali National Park and Preserve (DNPP)

PSD Maximum modeled
Averaging increment® concentration Percentage of
Class Pollutant period (ug/m®) (g/m®)  PSDincrement
I S0 3-h 512 57 11
: 24-h 91 11 12
Annual 20 0.8 4
NO2 Annual 25 34 - 14
PMio 24-h 30 17 56
Annual 17 24 14

“PSD increments are standards established in accordance with existing Clean Air Act provisions to limit the degradation of amblent
au- quality in areas in attainment with the National Ambient Air Quality Standards.
aximum concentrations predicted by computer models resulting from HCCP emissions alone.
“The area surrounding the HCCP site outside of DNPP is designated a PSD Class II area where moderate, well-controlied industrial
growth is allowed.
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HCCP site outside of DNPP, including the town of Healy, is designated a PSD Class II area where
moderate, well-controlled industrial growth is allowed. All SO, and NO, concentrations, which reflect
emissions from the HCCP stack alone, were predicted to be less than 15% of the PSD Class II increments.
PM; o concentrations, which result from HCCP stack emissions and other new sources such as the fly ash
storage silo, were estimated to be less than 60% of the increments.

- During operation of the HCCP, minor atmospheric impacts are expected from the slightly increased
level of UCM Poker Flats mining. The active mining area would be about the same, but the rate of
mining would increase by about 10%. Fugitive particulate emissions would increase very slightly from
the additional mining. Fugitive dust consists primarily of large particles that settle quickly and pose
minimal adverse public health effects. Transport of the run-of-mine coal and waste coal to the HCCP
would increase traffic on the haul road by about 20%. Localized emissions of NOy, CO, PM, and
hydrocarbons from the coal trucks would increase correspondingly. Additional fugitive dust, estimated at
less than 1 ton per year, would be generated from the vehicles traVeling on the haul road. In addition,
fugitive emissions from the existing coal pile would increase slightly (also estimated at less than 1 ton per
year). | |

~ The only major individual source of air emissions that would contribute to cumulative impacts to
atmospheric resources is the existing Healy Unit No. 1. During the winter heating season, emissions from
coal- and wood-burning stoves are expected to contribute to air quality and visibility degradation. During
the summer, emissions and fugitive dust from buses transporting visitors within DNPP are expected to
degrade air quality and visibility in the immediate vicinity of the buses. Other vehicles generate emissions
throughout the year, but their impacts are expected to be negligible because of the limited number of
vehicles. :

Cumulative air quality impacts of SO,, NOy, and PM,¢ emissions resulting from the simultaneous
operation of the HCCP at the proposed site and Healy Unit No. 1 were evaluated using the ISCST and
RTDM atmospheric dispersion models. The predicted maximum impacts are shown in Table 4.1.2. For
each pollutant, modeled concentrations were added to ambient background concentrations and the sum
(the total impact) was compared with the NAAQS. Ambient background concentrations were obtained
from the HCCP Park Monitoring Station for the 12-month period from September 1990 through August
1991. |

All total impacts were predicted to be less than the respective NAAQS. PM,0 and NO,
concentrations were found to be 70 more than 80% of their NAAQS, while SO, concentrations were just
under the NAAQS. The percentages ranged from 50% for the annual concentration of PM; to 96% for
the 24-h concentration of SO,. Almost all of the modeled concentrations occurred at the site perimeter
resulting from downwash (downward movement) of the Unit No. 1 stack plume caused by the new HCCP
boiler building. These high concentrations would be localized (within about 0.5 miles of the site) and
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Table 4.12. National Ambient Air Quality Standards (NAAQS) impact
analysis for the combined effects of the Healy Clean Coal
Project (HCCP) and Healy Unit No. 1

Ambient
' Modeled background Total
Averaging NAAQS‘® conoenlraﬁonb concentration® impact“ Percentage
Pollutant  period  (ugm’)  (ugm’) (g/m’)  (ugm’) of NAAQS

SOz 3-h 1300 1100 45 1145 88
24-h 365 326 2% 352 9%
Annual 80 64 5 69 8
NO2 Annual 100 61 6 67 67
PMio 2%-h 150 89 3 120 80
Annual 50 20 5 25 50

“NAAQS are absolute limits established in accordance with existing Clean Air Act provisions to protect public
health and welfare with an adequate margin of safety.
imum concentrations predicted by computer models resulting from HCCP and Healy Unit No. 1 emissions.
“Background concentrations are based on Park Monitoring Station data from the 12-month monitoring period from
September 1990 through August 1991.
otal impact is calculated as the sum of the ambient background concentrations and the modeled concentration.

would diminish quickly with distance. Therefore, other potential future sources in the region would not
cause violations of the NAAQS unless ﬂiey were sited near the HCCP proposed site. Emissions from the
HCCP stack contributed negligibly to these predictions, but would contribute more at other receptors with
smaller total impacts. '

Ice Fog

The HCCP discharge of warmed water would be double the existing Healy Unit No. 1 heat
discharge to the Nenana River, so that combined operation would effectively triple the existing discharge.
The discharge points for Unit No. 1 and the HCCP are shown in Fig. 4.1.1. The addition of the HCCP
discharge would result in a greater downstream distance remaining ice-free during the winter. As
discussed in Sect. 4.1.3.2, it is estimated that the ice-frec downstream distance would increase from the
existing 4 miles to about 10 miles (including the 1-mile transitional area).

Under the meteorological conditions conducive to ice fog formation (cold air temperatures and
calm wind), an extcnded' area of ice-free water would enhance the formation of ice fog along the Nenana

- River. Itis expected that the downstream distance for ice fog would increase from the existing 3 or

4 miles to about 9 or 10 miles. The larger discharge of heated water would result in more rapid buildup of
ice fog and would likely increase the density of the ice fog. The ice fog is not expected to increase in
thickness in the atmosphere and would continue to be a ground-based phenomenon. The ice fog would
begin to dissipate during daylight hours or if a wind develops.
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Fig. 4.1.1. The Healy Clean Coal Project and Healy Unit No. 1 once-through cooling systems.
The isotherms indicate estimated elevations in temperature above ambient river temperature resulting
from thermal discharges from each unit during winter (see Table 4.1.4 for further data). Source: Alaska
Industrial Development and Export Authority. 1993. Final Thermal Discharge Impact Analysis Elements
of Technical Analysis, prepared by Stone & Webster, January.
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The UCM haul road parallels the Nenana River on its east bank downstream from Healy Unit No. 1
to the UCM mine. Dense ice fog limits visibility for vehicles using the haul road; however, the existing
frequency of ice fog occurrence during the winter due to Unit No. 1 is low (3 to 6 days per month) and is
not expected to increase substantially from the addition of the HCCP. The haul road is restricted to coal
trucks and associated vehicles. The vehicles travel at maximum speeds.of 20~25 mph when the ice fog is
dense, and the coal trucks are equipped with fog lights. To date, no vehicular accidents have occurred on
the haul road as a result of ice fog. The additional ice fog is not expected to affect haul road traffic. The
ice fog does not reach the elevation of the neighboring Healy River Airport. While additional ice fog
generated by the HCCP is not expected to affect air traffic at the Healy River Airport, it would likely
affect use of the private UCM airstrip located about 4 miles north of the HCCP proposed site. Because
the additional area that would experience ice fbg downstream beyond the UCM mine is uninhabited,
impacts to this area are unlikely. It is unlikely that the village of Ferry, located about 13 miles
downstream of the proposed site, would be affected.

Acidic Deposition

Coal combustion generates atmospheric emissions of SO, and NO, that contribute to tﬁe-formation
and deposition of acidic compounds. The effect of atmospheric emissions of SO, and NO, on acidic
deposition (acid precipitation and dry deposition) is difficult to quantify. The complex chemical reactions
that transform SO, and NOx into acidic compounds that contribute to acid rain are not fully understood,
~ and the source-receptor relationships between power plant emissions and acidic deposition have not béen
fully quantified (DOE 1989). Establishment of a clear source-receptor relationship for acid rain is
hampered by the long travel times between emission sources and the occurrence of acid rain.

Acidic deposition is currently most evident in the eastern United States and is not a major concern
in Alaska or western Canada. The lack of large coal-burning or other sources in the region has prevented
the widespread occurrence of acidic deposition. The relatively low HCCP stack (315 ft) and the
topography of the area would keep most depositiomn localized under most meteorological conditions and
impede the long-range transport of pollutants. Acidic deposition resulting from HCCP air emissions is
expected to be minor (see Sects. 4.1.5.1 and 4.3.2.2).

Global Climatic Change

A major worldwide environmental issue is the possibility of major changes in the global climate
(e.g., global warming) as a consequence of increasing atmospheric concentrations of “greenhouse” gases
(Mitchell 1989). The atmosphere allows a large percentage of incoming solar radiation to pass through
to the earth’s surface, where it is converted to heat energy (infrared radiation) that does not pass back
through the atmosphere as easily as the solar radiation passes in. The result is that heat energy is
“trapped” near the earth’s surface. This phenomenon is commonly called the greenhouse effect

!
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because of an analogy with the glass in a greenhouse. However, the use of the term greenhouse effect
to describe these radiative processes is somewhat of a misnomer because the main effect of the glass in
a greenhouse is to keep the warm air inside the glass from escaping and mixing with the colder air
outside (the atmosphere does not have a similar physical barrier).

Greenhouse gases include water vapor, CO,, methane, nitrous oxide, ozone, and several
chlorofluorocarbons. The greenhouse gases constitute a small percentage of the earth’s atmosphere; ‘
however, their collective effect is to keep the temperature of the earth’s surface about 60°F warmer, on
average, than it would be if there were no atmosphere. Water vapor, a natural component of the
atmosphere, is the most abundant greenhouse gas. The second-most abundant greenhouse gas is CO,,
which has increased about 25% in concentration over the last century. It is generally agreed that fossil
- fuel burning is the primary contributor to increasing concentrations of CO, (DOE 1989). Because CO is
stable in the atmosphere and essentially uniformly mixed throughout the troposphere and stratosphere, the
climatic impact does not depend on the geographic location of sources. Therefore, an increase in CO,
emissions at a specific source is effective in altering CO, concentrations only to the extent that it
contributes to the global total of fossil fuel bumning that increases global CO; concentrations.

Federal guidance on the need to address global climate change and greenhouse gas emissions in
proposed federal projects is being developed; however, the spec;’ﬁe details of the policy have not been
determined. In his 1993 Earth Day address, President Clinton announced our nation’s commitment to
reducing our emissions of greenhouse gases to their 1990 levels by the year 2000. Numerous existing
and proposed activities will help us meet this commitment. The Energy Policy Act enacted by Congress
will play a critical role in reducing greenhouse gas emission levels. In the absence of final guidance on
greenhouse gas emissions, an analysis was prepared that focuses on a comparison of CO; emissions
Jfrom the HCCP with CO, emissions from U.S. and global fossil fuel and coal combustion. The
proposed HCCP is expected to emit about 512,000 tons per year of CO,. Table 4.1.3 compares this
amount with CO, emissions generated by U.S. and global fossil fuel and coal combustion in 1986
(DOE 1989). The percentage increase in CO, emissions contributed by the HCCP compared with
U.S. coal combustion is about 0.03%. The percentages are even less when compared with U.S. and global

Table 4.1.3. Comparison of annual carbon dioxide (CO?) emissions from
the Healy Clean Coal Project with U.S. and global CO2 emissions®

HCCP Percentage of " Percentage of
CO2 emissionsb Percentage of U.S. U.S. fossil fuel global fossil
(tons/year) coal combustion® combustion® fuel combustion'
511,600 0.03 0.01 0.002

“Source: DOE 1989.

by.s. coal combustion produces 1750 million tons of CO2 per year.

“U.S. fossil fuel combustion produces 4800 million tons of CO2 per year.
9Giobal fossil fuel combustion produces 22,000 million tons of CO2 per year.
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fossil fuel combustion. This analysis presents a balanced approach because it indicates that the HCCP
CO; emissions are véry large in terms of amounts released to the atmosphere (when compared with
emissions of other gases), while the percentages are very small in comparison with U.S. and global
emissions. _

The amount of CO, emitted by the HCCP would be very similar to the amount expected from an
equivalently sized conventional pulverized-coal power plant with conventional flue gas desulfurization.
While some of the clean coal technologies (e.g., pressurized fluidized-bed combusion, integrated
gasification combined cycle) are expected to operate at a slightly greater efficiency so that approximately
10% less CO; would be emitted to the atmosphere, the HCCP’s design which allows slag to exit the
combustor also limits the efficiency of the combustion process to the efficiency of a conventional
coal-fired power plant.

4.1.3 Surface Water Resources

In general, impacts to surface water resources are related to changes in the hydrologic cycle or to
the introduction of suspended and dissolved substances into receiving waters. The hydrologic cycle can
be affected by large withdrawals of water for consumptive use or by alteration of drainage patterns that
affect the rate and direction of streamflow. Surface water quality can be altered by the inorganic and -
organic constituents of point and nonpoint pollutant streams. Ultimately, degradation of water quality, or
hydrologic changes, can adversely affect aquatic ecosystems and downstream uses of the resource,
including water supply and recreation.

Both construction and operation of the HCCP have the potential to impact the Nenana River in the
immediate vicinity of the proposed plant and downstream from the project area. Activities at the HCCP
should not affect Healy Creek or other smaller tributaries of the creek or river.

Sources of impacts during construction include erosion and sedimentation resulting from
excavation and other land disturbances and spills of chemicals and construction materials. During
operation, impacts could result from (1) the discharge of wastewater from the plant; (2) the use of river
water for the plant’s once-through cooling systém; (3) runoff from the coal pile; (4) uncontained spills of
process and pollution control chemicals, including sulfuric acid, sodium hydroxide, and ammonia; and
(5) acidic deposition from HCCP atmospheric emissions.

~ The following sections describe the nature and significance of potential surface water impacts from
these sources, cumulative impacts that could result from HCCP operation in combination with Healy Unit
No. 1, and mitigation measures that could be implemented to reduce the severity of impacts.
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4.1.3.1 Construction
Erosion and Sedimentation

Clearing, grading, excavation, and surfacing operations that use heavy equipment, such as
bulldozers and backhoes, and dredging and shoreline excavation for cooling water intake and discharge
structures would increase the erosion rate at the proposed HCCP site because of the disturbance of soil.
Construction activities generally result in erosion rates of approximately 48,000 tons per square mile per
year, or about 2000 times the erosion rate of a foresied area (Canter 1977). Because the HCCP site
congists primarily of glacial outwash gravel and a limited quantity of soil, the erosion rate is expected to
be much less. Assuming the higher rate as an upper bound for conservatively predicting impacts,
construction on a maximum of 12 acres (0.02 mile?) at the 65-acre GVEA site for a period of
approximately 30 months would generate about 2250 tons of sediment that could then be transported to
the adjacent Nenana River.

The volume of construction-related sediment that eventually reaches the river would depend on the
nature and extent of precipitation events that occur during the construction period and the success of
mitigation used to retain eroded materials. Standard erosion control measures, such as straw barriers,
diversion trenches, and riprap, would be implemented to minimize sediment transport. Storm water
discharges related to construction activities would be subject to effluent limitations and monitoring
requirements of an NPDES permit.

Because the Nenana River has a high ambient concentration of suspended solids (see Sect. 3.3.2),
sediment in runoff that flows to the stream during construction, which would be ongoing during the period
of maximum river flow (spring and summer), would not likely substantially degrade water quality.
Potential effects of increased sedimentation on aquatic life and fisheries are discussed in Sect. 4.1.5.2.

A temporary construction camp is to be developed on about 6 acres in a gravel borrow pit west of
the river near the Healy River Airport (see Fig. 2.1.2). Very little erosion and sedimentation runoff would
result from land disturbance within the pit because it is below grade and surface runoff is away from the
river channel. The pit is adjacent to a former channel of the river but above the 100-year floodplain.

Alteration of Drainage Patterns

Site preparation for the HCCP would not alter the topography of the area; therefore, drainage
patterns from the watershed would not change, and no effect on the flow of the Nenana River  is
expected. The introduction of new structures would not affect the Nenana River floodplain (see
Sect. 4.1.6).

Spills

Spills of chemicals, lubricants, and construction materials would primarily threaten groundwater at
the HCCP site. However, because of the proximity of the site to the river, groundwater discharge could
affect surface water quality. Spill contingency plans would be developed before construction to ensure
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prompt and complete treatment and cleanup of spilled materials (a further discussion is provided in
Sect. 4.1.3.2). The significance of adverse effects to the aquatic environment would depend ultimately on
the quantity and toxicity of the spilled substance.

Consumptive Use

Consumptive water requirements during construction (e.g., concrete batching, cleaning, dust
conirol, and potable supply) would be met by groundwater wells at the HCCP site, and the river flow
would not be affected. The effects of groundwater withdrawal are discussed in Sect. 4.1.4.

Sewage Plant and Concrete Batch Plant Discharges
A small sewage treatment facility would be necessary for the construction camp. The discharge

from the facility to surface waters would be subject to the NPDES requirements of EPA, and the facility

- would require an ADEC wastewater disposal permit. If a discharge is proposed from a concrete batch
plant that operates during construction, the same permits would be needed. Neither the sewage plant nor
the batch plant is expected to generate waste streams that would have unique chemical compositions.
However, the chemical composition of these plant effluents has not been established. Although each new
effluent discharge would introduce pollutants to receiving waters, federal and state permitting authorities®
would establish limitations to maintain water quality and would provide oversight to ensure that the
limitations are not exceeded.

4.1.3.2 Operation
Consumptive Use

The estimated mean consumptive water requirement during operation (¢.g., for use as makeup
water for potable, service, and boiler feedwater systems) would be approximately 120 gal/min (0.26 ft*/s)
met primarily by groundwater wells at the HCCP site. River water may be drawn occasionally from the
discharge side of the cooling system for supplemental use. The flow of the fiver (see Sect. 3.3.1) would
not be substantially affected. Figure 4.1.2 is a water balance diagram of intake and discharge associated
with HCCP operations.

Thermal Effects

The HCCP would use a once-through cooling system that would draw about 28,000 gal/min
(624 ft3/s) of Nenana River water for use in removing waste heat from the condenser. The intake for the
HCCP would be placed in a modified intake pond near the existing Unit No. I intake (see Fig. 4.1.1),
After use in the HCCP, water would be retumed to the river at an outfall located about 200 ft downstream
of the existing intake and approximately 370 ft downstream from the Healy Unit No. 1 outfall (see
Fig. 4.1.1). The two thermal plumes generated by both units would interact downstream from the
HCCP outfall. To minimize impact from the HCCP discharge to the Nenana River, the submerged
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discharge nozzle would be located 1 ft above the river bottom and would discharge perpendicular to the
river flow under pressure from gravity. The discharge nozzle would consist of a 60-in.-diameter outlet
pipe, reduced to a short length of 36-in. pipe before the discharge point. During low-flow winter months,
the HCCP discharge nozzle would be partially rather than completely submerged. This nozzle design
would promote mixing in the Nenana River sufficient to maintain water temperatures below 13°C
(55.4°F) (the ADEC limiy) at the point of compliance downstream from the HCCP discharge (AIDEA
1993).

Because the existing Healy Unit No. 1 outfall is located upstream of the existing intake, the winter
discharge of Unit No. 1 circulating water would keep both intakes free of ice. To maintain this ice-free
condition during times when Unit No. 1 is shut down in winter, a cross connection would be installed to
allow part of the HCCP circulating water to discharge to the upstream Unit No. 1 outfall. During summer
months, both units would discharge their circulating water at the proposed HCCP discharge nozzle
through use of the 60-in. cross connection (see Fig, 4.1.1); thus, no upstream Unit No, 1 thermal plume
would exist during the summer.

The design cooling water flow for Healy Unit No. 1 is 13,700 gal/min (30.5 cfs) (Stanley
Engineering Company 1967). Nenana River water withdrawal from the two-unit complex (92.9 ¢fs)
would represent 49% of the historical low flow of record (190 cfs), but only 2.7% of the historical
average annual flow (3500 cfs), based on USGS records (see Sect. 3.3.1). Although elevated
temperatures would slightly enhance evaporative losses from the Nenana River, cooling water cycling
would not substantially affect the flow or quantity of water available for downstream uses of the river;
therefore, hydrologic impacts would be negligible except possibly during conditions of extremely low
Jlows. The design temperature increase across the Unit No. 1 condenser is 13.6°C (24.5°F), while the
corresponding design temperature increase attributable to the HCCP condenser would be 15.3°C
(27.5°F). For uniformity and conservatism, the higher HCCP condenser temperature increase was
used to model both the HCCP and Unit No. 1 thermal plumes.

The nature of the thermal plumes would depend on ambient water temperature and flow, both of
which vary dramatically with each season. The plumes were modeled using representative summer and
winter Nenana River flows of 7000 and 500 cfs, respectively (AIDEA 1993). Flows in the Nenana River
occasionally decrease below 500 cfs; the 30-year minimum flow of record is 190 cfs (see Sect. 3.3.1).
Slightly increased heating effects would be expected when flows below 500 cfs occur in the Nenana River
during extreme drought. For multiple-use water resources, such as the Nenana River, the ADEC
limitation on maximum water temperature at the mixing zone is 13°C (55.4°F). According to ADEC, this
temperature has been determined as the highest temperature that can be allowed for waters of a multiple-
use waterway, such as the Nenana River, that also is used for fish spawning and migration. EPA thermal
plume prediction models were used for the HCCP and Healy Unit No. 1 discharges (AIDEA 1993}, and a
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summary of the thermal plume analysis is given in Table 4.1.4. The effects of the thermal plume and
increased river temperature on aquatic organisms and the ecosystem are discussed in Sect. 4.1.5.2,
During winter months, the cumulative water temperatures, calculated by adding the temperature
increases caused by the Healy Unit No. 1 and HCCP discharges to the ambient river temperature, are
predicted to be below 53.4°F at 30 ft downstream from the HCCP outfall and beyond. These cumulative
temperatures do not include heating effects within the intake pond attributable to the Healy Unit No. 1
thermal plume (which would increase the intake cooling water temperature entering the HCCP), or
extreme drought flows in the Nenana River approaching or exceeding the historical low flow of record
(190 cfs). Either of these effects could increase the winter temperature predictions by several degrees;

Table 4.1.4. Estimated once-through system discharge plume temperatures (°F) at distances
downstream from the Healy Clean Coal Project (HCCP) discharge point

Distance Temperature
downstream from Temperature above ambient
HCCP discharge Width of HCCP  above ambient for UnitNo. 1  Cumulative water
point (ft) plume (ft) for HCCP plume plume temperature®
Average summer 30 2 83 0.0° 58.3
flow (7000 cfs, 50 15 41 0.0° 54.1
5.7-ft depth, 50°F 100 27 14 0.0° 514
ambient water 150 39 0.8 0. 50.8
temperature)° 200 51 0.6 0. 50.6
250 66 04 0.0° 504
300 75 0.3 0. 503
Average winter 30 12 83 6.5 468
flow (500 cfs, 50 18 4.1 6.0 2.7
1.2-ft depth, 32°F 100 33 14 55 389
ambient water 150 48 0.8 5.3 38.1°
temperature)’ - 1200 60 0.5 5.0 37.5°
250 78 0.3 4.8 3714
300 90 03 4.5 368

“The cumulative waler temperature is calculated by adding the incremenial temperatures caused by Healy Unit No. 1 discharge and
HCCP discharge to the ambient Nenana River temperature,

*No upstream thermal plume would be produced by the existing Healy Unit No. 1 discharge siructure during the summer. Both units
would discharge to the proposed HCCP ousfall.

‘Ambient waier temperalure is the average river waler (emperature upsiream from ihe Healy Unit No. I discharge.

“These cumulative water temperatures do not account for the heated water from Healy Unit No. I that enters the intake pond and would
be used 1o cool the proposed HCCP. During the winier, the water temperature al the HCCP intake conld increase by an additional several
degrees when river flows are low; however, the cumulative water lemperaiures would remain below Alaska Departmeni of Environmental
Conservation limitalions because amixen! river temperalures are near freezing.

Source: AIDEA (Alaska Industrial Development and Export Authority) 1993. Final Thermal Discharge Impact Analysis, Elements of
Technical Analysis, Healy Clean Coal Project, Healy, Alaska, prepared by Stone & Webster Engineering Corp., Denver, January.
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however, their combined effact would not be expected to exceed theAADEC limit of 55.4°F. The impacts
of increased water temperature are not expected to be major and are discussed in Sect. 4.1.5.2,

During the sumner, the cumulative water temperature from the HCCP and Unit No. 1 thermal
plumes was calculated 1o be below 55.4°F beyond 50 ft downstream from the HCCP outfall. The ambient
river temperature used in the thermal plume prediction model was 50°F, However, the temperature in the
Nenana River reached 52.5°F during June 1991; therefore, to ensure compliance AIDEA has requested a
100-ft-wide mixing zone extending 600 ft downstream of the HCCP outfall in its application for
wastewater discharge permit to ADEC.

Ice Bridge Formation

During the winter, the frozen Nenana River serves as an ice bridge for residents of the village of
Ferry, located near the east bank of the river, about 13 miles downstream and to the north of the proposed
HCCP site (Fig. 2.1.1). Vehicles transport heavier supplies and materials across the frozen river. During
the surnmer, only a walkway on a railroad bridge is available to cross the river. Inconveniences would
occur if the thermal discharges from Healy Unit No. 1 and the HCCP impaired the formation of an ice
bridge in the vicinity of Ferry.

Observations of ice cover on the Nenana River have documented the occurrence of ice-free water
throughout the year resulting from the discharge of warmed water from Healy Unit No. 1 (Dames and
Moore 1975). The length of ice-free water extends from the Unit No. 1 discharge (outfall) on the eastern
bank of the Nenana River to a point approximately 3 miles downstream; a transitional area in which
pockets of open water are interspaced with areas of thin ice extends an additional mile to a location near
the mouth of Lignite (Hoseanna) Creek by the UCM Poker Flats Mine (see Fig. 4.1.3). The area of
ice-free water gradually spreads from the east bank on which the thermal discharge occurs to almost the
entire Nenana River just past the first bend in the river below the outfall, about 0.5 miles downstream.
Beyond the bend, the width of ice-free water stays approximately constant at about 225 ft. Although the
extent of ice-free water varies somewhat during the winter, the minimum extent occurs from January
through March when much of the Nenana River is frozen.

An analysis was performed to estimate the extent of ice-free water downstream from the proposed
HCCP during winter (Appendix B). The area of ice-free water resulting from the thermal plume is
proportional to the magnitude of the thermal discharge. The proposed HCCP would have twice the
generating capacity and thermal discharge of Healy Unit No. 1. The heat load discharged into the Nenana
River by both units would be three times that of Unit No. 1 alone. As shown in Fig. 4.1.4, ice-free water
resulting from the combined effects of the Healy Unit No. 1 and HCCP thermal discharges is estimated to
extend down the Nenana River approximately 9 miles, and the total extent including the 1-mile

transitional area would be about 10 miles. The estimate’s accuracy is about *2 miles.
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Fig. 4.1.3. Ice-free water area attributable to the thermal discharge from Healy Unit
No. 1 (not drawn to scale).
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Healy Unit No. 1 and the proposed Healy Clean Coal Project (not drawn to scale).

4-19



| Healy Clean Coal Project EIS

Ice bridge formation over the Nenana River in the vicinity of the village of Ferry may be affected
by the combined thermal discharges from Healy Unit No. 1 and the proposed HCCP. Although it is
expected that the river would continue to freeze at Ferry, remnants of the thermal plume reaching Ferry
could cause a delay in the formation of the ice bridge at the beginning of winter and an earlier breakup of
the ice sheet in the early spring. However, meteorological conditions (e.g., a warm winter) also have a
large influence on the formation or breakup of the ice bridge. Potential socioeconomic consequences
arising from changes in ice bridge formation are discussed in Sect. 4.1.8.5.

Effects of Wastewater Streams

During routine operation, HCCP wastewater effluent is not expected to have a major adverse effect
on the water quality of the Nenana River. Concentrations of substances would be within the regulatory
(NPDES) limits established o protect the environment, and the river would quickly dilute these
substances. Untreated effluent discharge during upset conditions has a very low probability of occurrence
because the wastewater treatment sump, which would be located within the plant, would be designed to
handle about 150% more wastewater than the plant is expected to produce and overflow would be
contained within the building,

The HCCP would not generate unique wastewater streams; the liquid wastes that would be
produced are common to most pulverized coal-fired power plants. Low-volume waste streams would
include boiler blowdown and cleaning fluids, demineralizer regenerants, floor and equipment drain water,
and coal pile runoff and leachate. Estimated flow, pH, and total dissolved solids (TDS) concentrations of
these wastes are listed in Table 4.1.5. The TDS concentrations and pH for these streams are before
treatment in the wastewater treatment system. A more detailed description of wastewater streams and
their treatment is given in Appendix E.

Table 4.1.5. Expected characteristics of low-volume waste
streams from the proposed Healy Clean Coal Project

Flow Total dissolved pH
(gal/d) solids (ppm) (units)
Demineralizer regeneration 25,000-30,000 3,000-3 500 5-9
wastewatar -
Boiler blowdown 7,000-30,000 50-100 10-11.5
Miscellaneous wastewater 50,000-80,000 400-450 -9
Jloor and equipment drains ~14.000
pump seal water ~43,000
equipment leakage ~14,000
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The design philosophy for the HCCP is to allow for maximum water reuse and minimal wastewater
discharge. Wastewater streams (with the exception of metal cleaning fluids, sanitary wastewater, FGD
water, fly ash wetdown, and slag/bottom ash quenching and conveying waters) would be treated and
discharged to the once-through cooling system effluent. No direct chemical treatment (e.g., biocides) of
cooling water would occur.

Most of the boiler blowdown and demineralizer regenerants would be recycled within the plant for
use as makeup water in the flue gas desulfurization system, in fly ash dust control, and in slag quenching
and conveying. Excess would be periodically purnped to the plant wastewater treatment system.
Cleaning fluid wastes, which would contain high concentrations of metals, would be collected and
managed by a licensed contractor for disposal in compliance with applicable regulations. Drain water
would be collected in plant sumps and pumped intermittently to the wastewater treatment system. Floor
and equipment drain water would likely contain coal fines (particles), oil, and grease. Fire protection
runoff would be generated only during emergency situations and would discharge to the Nenana River.

The existing coal pile would serve both the HCCP and Healy Unit No. 1. Coal pile runoff would
depend on the frequency and intensity of precipitation events. Runoff would be collected in a new
unlined catchment pond (no controls for coal pile runoff exist presently) designed to contain the 10-year,”
24-h precipitation event of approximately 2 in. In addition, Healy Unit No. I bottom ash would be
sluiced to the pond when the HCCP is not operating. Overflow from this pond is not anticipated.
However, if overflow should occur, such water would be caught in an unlined emergency overflow 'pond
between the Healy Spur Highway and the Alaska Railroad Suntrana Spur. No discharge of coal pile
runoff to the Nenana River would occur. Sect. E.4 contains a further discussion of the coal pile runoff
treatment system.

Before sedimentation in the catchment pond, coal pile runoff may have a high concentration of
suspended coal fines. Leachate would probably contain (in solution) common metals, such as iron, and
trace concentrations of heavy metals. Concentrations of metals in leachate would depend on leachate pH
and the metals’ respective solubilities. Table 4.1.6 displays the results for trace metals of toxicity
characteristic leaching procedure (TCLP) tests of HCCP performance coal, flash-calcined material (“fly
ash’™), and slag. Performance coal is a blend of 50% UCM run-of-mine coal and 50% waste coal. Waste
coal is low-grade and overburden-contaminated coal. No extraction values exceed the TCLP limits
established for metals, as given in 40 CFR Part 261.24. To determine if these leachates would be
considered toxic to aguatic life with respect to metals, the whole effluent toxicity of each wastewater
stream would be determined according to the proposed criteria in the Water Quality Standards under
the NPDES permit. These criteria include direct monitoring of impact to the most sensitive and
biologically important life stages of resident species.
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Table 4.1.6. Results of toxicity characteristic leaching procedure (TCLP) tests of
Healy Clean Coal Project (HCCP) performance coal, flash-calcined material
(“fly ash”), and slag” (in parts per million)

HCCP performance Flash-calcined

Element coal leachate” material leachate® Slag leachate® TCLP limit®
Arsenic <0.5 <0.05 <0.5 5.0
Barium <10 43 <1.0 100.0
Beryllium <0.2 <0.01 <0.2 None
Cadmium <0.2 0.14 <0.2 1.0
Chrorium <0.2 036 <02 50
Copper <05 (.13 <0.5 None
Mercury <0.1 0.01 <0.1 02
Manganese <0.5 27 <05 None
Nickel <0.5 1.0 <05 None
Lead <20 0.5 <20 50
Rubidium <5.0 0.02 <5.0 None
Selenium <05 0.14 <0.5 10
Silver <05 <0.05 <0.5 5.0
Strontium <10.0 11.2 <10.0 None
Vanadium <2.0 0.79 <20 None
Zinc <0.5 14 <0.5 None
Zirconium <5.0 <0).1 <5.0 None

Je

°Fly ash and slag produced by combustion in the TRW slagging combustor, which would be used at the proposed HCCP.

PHCCP performance coal is & blend of 50% Usibelli Coal Mine nm-of-mine coal and 50% waste coal, No extraction vaiues exceed existing
TCLP limits.

“Mean value of five samples. No extraction values exceed existing TCLP limits.

INo extraction values exceed existing TCLP limits.
“Limits given in 40 CFR Part 261.24,

Toxicity tests would be performed on a composite sample of wastewater from Qutfall 001 and 002.
Outfall 001 is the new outfall for the HCCP, and Qutfall 002 is the existing outfall of Unit No. 1. The
whole toxicity tests would consist of two chronic toxicity tests and one acute toxicity test. The chronic
tests would include analysis for static renewal, larval survival, and growth using Pimephales promelas
(fathead minnow), and analysis for 7-d static renewal, survival, and growth using Ceriodaphnia dubia (a
tiny aquatic crustacean). The acute test would be conducted for 96-h LCsq (the concentration that is fatal
to 50% of the population) and 7-d static renewal analysis using Oncorhynchus kisutch (coho salmon). All
test procedures would be conducted according to EPA-specified protocols with appropriate quality
control.

The flash-calcined material was also analyzed for pH, organic carbon, and volatile matter. The
results indicate that the material is alkaline with a pH of about 12.5 and contains approximately 0.6%
organic carbon and 8% volatile matter.

The HCCP wastewater treatment process would meet EPA regulations set forth in 40 CFR Part 125
(Criteria and Standards for the National Pollutant Discharge Elimination System) and 40 CFR Part 423
(Effluent Guidelines and Standards for Steam Electric Power Generating Point Source Category), as
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amended by 48 FR 31404 (July 1983). Treatment would consist of batch neutralization and sedimentation
in a double-lined sump with a leak detection system and located inside the power plant building. Overall,
the process would adjust the pH of the combined streams, separate 0il and grease, and allow suspended
solids to precipitate out of solution,

Discharge to Nenana River at three outfalls (see Fig. 2.1.8) would be in accordance with an EPA
NPDES permit and an ADEC wastewater disposal permit. One permit would be issued for the
combined wastewater of the HCCP and Healy Unit No. 1. Two outfalls would discharge condenser
cooling water from Healy Unit No. 1, the HCCP once-through cooling system, and treated operational
wastewater from both systems. A third outfall (located inside the HCCP plant) would discharge the
treated operational wastewater to the two previously mentioned. The Healy site would be contoured with
large interceptor containment ponds to retain stormwater runoff. The large ponds would be designed to
allow percolation of stormwater and thus eliminate discharge to the Nenana River. Any stormwater
runoff from the coal pile would go to the new coal pile runoff basin. Water from this basin would not
be discharged to the Nenana River.

Coal, fly ash, and slag materials will be handled separately in the HCCP materials flow. Therefore,
their wastewater streams including leachates, will not be combined into one waste stream, None of these
wastewater streams would be discharged to the river. Compositions and characteristics of the three i
outfall streams are provided in Table 4.1.6.

The approximate average daily flows of total effluent to be discharged to the river have been
calculated as follows:

Waste stream Discharge flow (gal/min)
Once-through cooling water 28,000

Service water 72

Fire water 0.2

In addition to the discharge of wastewater effluent into the Nenana River, various wastewater
streams would be disposed of to the plant septic system, to the atmosphere, and with moist solid residues.

The potable water system would generate about 1 gal/min of sanitary wastewater during the course
of normal operation. The sanitary wastewater would be discharged into the septic and leach field system.

Wastewater discharged to the atmosphere by evaporation would consist of water vapors from the
boiler blowdown flash tank; the FGD system; the slag quenching and conveying system; the coal pile
runoff catchment basin and ditch; and, to a minor extent, from open sumps, tanks, and washdown
surfaces. The average total evaporative losses from all of the described sources would be approximately
13 gal/min.
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Wastewater disposed of in moist, solid residues would include the residual moisture in waste
bottom slag ash, the FGD slurry, and the water used to wet down the dry fly ash for dust control. The
calculated disposal of wastewater to these solid wastes has been established 10 be between 85 and
90 gal/min. Approximately 80 gal/min of this disposal would be from water of hydration (water lost via
chemical reaction) and absorbed water in the FGD slurry.

Low-volume wastewater streams from Unit No. 1 are similar in nature but less in volume than
those expected from the HCCP. These streams are currently discharged in the plant to the cooling system
effluent line and discharged to the river in accordance with the Unit No. 1 NPDES permit. Effluent
discharge to the river from both facilities would not occur at a common location. Substances contained in
effluent discharges from both facilities would be limited by federal and state permits and would be rapidly
diluted in the river.

Spills

A Spill Prevention, Control, and Countermeasures Plan (SPCCP) is required for the HCCP in
accordance with EPA CWA requirements [Section 311(j)], as amended by the Qil Pollution Act of 1990.
The existing SPCCP for Healy Unit No. 1 is being revised to incorporate contingency measures for spills
of diesel fuels as well as other nonpetroleurn chemicals that would be stored and utilized in the HCCP.
These materials would be stored outside the power plant building in paved, curbed areas designed to
retain 110% of the volume of the tanks. An additional precaution would be taken to reduce the potential
for in-plant oil contamination in the NPDES-pemmitted wastewater effluent from the HCCP. An oil-water
separator would be installed in the wastewater sump 1o remove 0il contamination from the wastewater
stream, If, during the permitting process, EPA requires a sump for the coal pile runoff stream, an oil
sorbent boom would be installed in that system as well.

Environmental impacts related to catchment basins and failure of holding tanks would be unlikely
during a damaging earthquake. Based on data provided by the Applied Technology Council (1978), most
design exceedance earthquakes do significant structural damage to no more than about 1% of buildings,
pipes, and tanks that are designed according to the Uniform Building Code (ICBO 1988). Earthquakes
that threaten structural collapse produce peak ground motions that exceed structural design ground
motions by a factor of two or more. Such destructive earthquakes have probabilities of exceedance on the
order of 1% in 50 years.

If a destructive earthquake occurs, there is little likelihood of loss of containment when a liquid
storage tank ruptures. Although excessive ground shaking may cause the collapse of chemical storage
tanks, the entire contents of these tanks would be contained in enclpsed areas behind curbs (dikes that
completely surround the tanks) during an accidental spill. Curbs around storage tanks and the low berm
around the coal pile runoff catchment basin would be unlikely to rupture during excessive ground motion
unless surface rupture along an active fault, a landslide, or liquefaction occurs. Although liguefaction is

4-24



| Final: December 1993

an unlikely event at the HCCP site (see Sect. 3.4.5), the potential for surface rupture along an active
Jfault or a landside along a topographic scarp are somewhat more likely events. Facilities containing
hazardous materials should be located at safe distances from such features.

Increased Surface Mining of Coal

Surface mining can adversely affect water quality by increasing erosion and sedimentation and by
altering drainage patterns. It is projected that surface mining at the UCM would increase by about 10% to
supply the HCCP with fuel. As a result of this increase, a corresponding percentage increase in erosion
and sedimentation is 'expected in disturbed areas. Successful current practices of sedimentation control at
the mine, which include diversion ditches and a series of sedimentation and clarification ponds before
discharge into Lignite (Hoseanna) Creek, would continue to be used during the HCCP demonstration.
With the continuation of this mitigation and compliance with federal and state oversight requirements for
mining activities in the region, major adverse impacts to water quality are not expected.

Solid Waste Disposal

Wastewater from the Nenana River would be used to wet fly ash for dust control and to convey
bottom ash and slag to a storage silo. It is expected that about 15% of the ash volume would be residual ,
water that would remain in the solid waste after dewatering. The dewatered ash would be disposed of at
the UCM mine in accordance with state and federal requirements (Sect. 7.2). Effects from this activity

would more likely affect local groundwater than surface water. These effects are discussed in Sect. 4.1.4.

Acidic Deposition

Except for Healy Unit No. 1, the region is relatively free of man-made sources of the atmospheric
pollutants, SO and NO;, that have been linked to acidic deposition on land, water, and vegetation.
Operation of the HCCP in addition to Unit No. 1 operation would increase ambient SOz and NOy
concentrations in the atmosphere (see Sect. 4.1.2), which would result in an increased likelihood of acidic
deposition. The projected increase, however, should not cause a measurable change in the pH of regional
surface waters because their natural pH levels are generally 7.4 or higher and their buffering capacities are
high. Therefore, substantial adverse changes in water quality would not be attributable to acidic
deposition from operation of the HCCP. Effects of acidic deposition on ecological resources are
discussed in Sect. 4.1.5.

4.1.4 Groundwater Resources
This section discusses the potential impacts on groundwater quality, groundwater use conflicts, and
effects of dewatering on the elevation of the water table related to HCCP construction and operation.
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4.1.4.1 On-Site Impacts

Potential groundwater quality impacts on the Holocene-Pleistocene aquifer would be somewhat
less than those under existing conditions. Unlined fly ash ponds would nof be used under normal
operating conditions by either Healy Unit No. 1 or the proposed HCCP. Because of short duration needs
for wet ash disposal from Unit No. 1, an unlined ash pond would be developed near the coal pile that is
large enough for both coal pile runoff and for temporary ash disposal. Treated plant wastewater would be
clarified by filtration before its release to the Nenana River. Sludge from wastewater treatment would be
collected on filters. In turn, the filters would be backwashed. Effluent from the backwash operation
would be used to dampen fly ash and would ultimately be placed in the UCM Poker Flats open-pit mine
along with the fly ash. The treatment process consists of removal of oil and grease and adjusting the pH
to between 6.5 and 8.5. The treated and clarified wastewater would contain several thousand milligrams
per liter of total dissolved solids. Damp ash would be stored in a silo.

The unlined pond for coal pile runoff (see Fig. 2.1.8) would be sized to hold runoff for storms up to
a 10-year, 24-h event (about 2 in.). Seepage to shallow groundwater (the Pleistocene-Holocene aquifer)
would be less than existing seepage because fly ash would only be stored intermittently, rather than year-
round. The coal pile is about 325 x 225 ft and average annual precipitation is about 12 in. Assuming alf
the coal pile runoff seeps into the underlying aquifer, the seepage rate would be 0.002 cfs. Ultimately,
this seepage would enter the Nenana River, The average annual flow rate of the Nenana River is 3500 cfs
(2 million times that of the seepage rate). Overflow from this pond is not anticipated. However, if
overflow should occur, such water would be caught in an uniined emergency overflow pond between the
Healy Spur Highway and the Alaska Railroad Suntrana Spur. No discharge of coal pile runoff to the
Nenana River would occur.

All fly ash from operations at Healy Unit No. 1 (stored temporarily in the existing fly ash ponds) is
now being partially dewatered and trucked off-site for disposal in the UCM Poker Flats open-pit mine.
All future fly ash generated at both the HCCP and Healy Unit No. 1 would also be trucked off-site for
disposal at the UCM mine. Excess water from the fly ash would be recycled through the plant and
eventually would enter the wastewater treatment loop and disposal system.

No other on-site groundwater quality impacts are anticipated. No upgradient contamination is
expected by operation of the HCCP. Data in Table 3.4.1 suggest that the quality of Miocene-Oligocene
groundwater in the Healy Unit No. | well has not degraded in 25 years of operation despite its proximity
to the overlying and unlined fly ash ponds. Large chemical holding tanks (3000-gal tanks of sulfuric acid
and sodium hydroxide} would be installed over sumps designed to hold 110% of a tank’s capacity in case
of an accidental spill (AIDEA 1991a). Smaller drums of chemicals would be stored and used in curbed
areas to contain spills.
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Groundwater withdrawal impacts are also expected to be minor. Maximum combined
HCCP-Healy Unit No. 1 groundwater consumption is expected to be about 200 gal/min compared with
50 gal/min for Healy Unit No. 1 alone, Although uncertainty exists conceming the magnitude of the
cones of depression around the new HCCP wells, they are not expected to impact the well at the
Waugaman Recreational Vehicle Village. Regardiess, this is not a major issue because any potential
impact on the well at Waugamon Recreational Vehicle Village could be mitigated by deepening the well
or laying a pipeline from the HCCP to the village. The applicant has expressed a willingness to provide
such mitigation if it is demonstrated that plant well production is negatively impacting production or water
quality at the village well.

The water table on the terrace may be temporarily depressed during construction activities.
Foundations and pipeline trenches require dewatering before construction can proceed. The water table
adjacent to these construction sites may temporarily decline in response to dewatering activities.
Although dewatering is not likely to affect availability of groundwater, it may have a temporary adverse
impact on riparian vegetation (Sect. 4.1.5.1).

4.1.4.2 Off-Site Impacts .

Potential off-site groundwater quality impacts related to construction and operation of the HCCP .
are expected to be minor. Solid, noncombustible construction rubble would be trucked off-site to a
landfill operated by the town of Healy. The Healy municipal landfill already holds a permit for disposal
of nonhazardous solid waste. Groundwater quality impacts of HCCP construction rubble would be
incremental to any existing impacts related to the operation of Healy’s municipal landfill. Slag/fly ash
and wastewater treatment sludge would be trucked off-site to the UCM mine. The chemical composition
and quantity of sludge are not well known. Before disposal at the UCM mine, such sludge would be
thoroughly analyzed to ensure that it is nonhazardous and suitable for burying at the mine site. If the
sludge is determined to be hazardous, it would be shipped off-site to an approved hazardous waste
landfill. ‘

The UCM mine site also has a permit for the disposal of fly ash from Healy Unit No. 1.
Groundwater quzility impacts related to disposal of HCCP ash would be minor compared with any existing
impacts related to operation of the UCM mine. Toxicity/leachability tests were performed on Usibelli
coal, slag, and fly ash using the standard TCLP. Table 4.1.6 provides the results of these tests, None of
the metals tested exceeded TCLP regulatory limits.

Groundwater quality at the UCM mine is not well known. However, current coal production at the
mine ranges from 1.4 10 1.6 million tons/year. The proposed HCCP would require an additional
0.172 million tons/year of run-of-mine coal, or an 11% increase. It is assumed that current impacts on
groundwater would increase proportionately as a result of operation of the HCCP. This incremental
increase is not expected to change the groundwaler use category.
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The rate of fly ash delivery to the UCM mine would increase by a factor of nearly two (from
about 14,000 tons/year to about 25,400 tons/year). The rate of alkaline leachate generation may be
expected to increase by a similar amount. Exposed coal seams, temporarily stockpiled coal, and
mine-waste rock at the UCM mine are leached naturally but produce negligible acidic leachate because
of the negligible amount of pyritic sulfur in the coal. Most of the water that comes in contact with
various stockpiles or that drains from the mine is diverted to a settling basin. Any water that fails to
reach the settling basin either evaporates or seeps into the ground. The rate of slag/bottom ash delivery
to the UCM mine would increase from about 1500 tens/year to 47,300 tons/year. This relatively
coarse-grained material is less leachable than the fine-grained fly ash because it is partially vitrified, and it
also has less surface area per unit volume. A minimal amount of leachate is expected to be generated by
this material.

Finally, the existing Healy unit produces no scrubber waste whereas the proposed HCCP would
annually produce about 5500 tons of scrubber waste (fly ash commingled with limestone sorbent). The
scrubber waste consists mainly of calcium sulfate that is fairly soluble in water. Although the scrubber
waste would contribute little or no toxic metals to the leachate, an increase in calcium sulfate would be
expected. This leachate would be diluted when comingled with other leachates and surface water runofff

Ash from Healy Unit No. 1 has been disposed of at the UCM mine for several years, and no
measurable effects on surface or groundwater have been documented. The volume of ash proposed for
disposal at the mine from the HCCP is a small quantity relative to the total amount of overburden used
Jor backfilling of mined out pits. This, coupled with the lack of impacts from current ash disposal
practices, suggests that the addition of HCCP ash (o the pit backfill would probably not be measurable.

UCM has a permit for disposal of the previously described wastes.

4.1.5 Ecological Resources
4.1.5.1 Terrestrial
Construction

A maximum of about 10 acres of the 65-acre plant site wouid be cleared of native vegetation at the
plant site. This area consists of small stands of the following vegetation types: woodland white spruce
(1 acre), closed alder shrubland (0.5 acres), open white spruce—paper birch forest (6 acres), and open
poplar (3 acres). These vegetation types are all common in the area. Areas not occupied by facilities
would be planted with grass. Because the site is nearly level and the substrate is very coarse, little soil
erosion is expected during construction. No disturbance is required for transmission lines because no new
or expanded transmission corridors are required; little disturbance is required for the construction camp
because the site is already largely unvegetated.

Clearing 10 acres of comrmon vegetation types is not expected to result in a substantial loss of
wildlife habitat in the region. Itis likely that most of the habitat loss due to human presence and noise is
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already occurring because of the existing plant, and any wildlife that is accustomed to using habitat in the
vicinity of the existing plant is already somewhat habituated to human presence and loud noises.
Therefore, habitat loss due to increased numbers of people and increased frequency of loud noises on the
site should also be minimal. This judgment includes consideration of habitat needs of moose, bears, and
lynx,

The project participant has committed to a program to minimize human-bear interactions and
unnecessary habitat disturbance in the site vicinity. This program will cover incineration of food wastes,
removal of ash, removal of litter, educating employees about bears, and general environmental education
concerning environmental regulations and avoidance of environmentally sensitive areas. As a result of
these precautions, the construction site and camp should be considerably less attractive to bears and create
much Jess of a risk of human-bear interactions than the existing residences, businesses, and open dump in
the Healy area. The presence of these existing facilities is not known to have resulted in destruction of
bears due to bear-human interactions other than hunting.

The presence of construction workers in the area may result in roadkills of wildlife and wildlife
behavioral disturbance or habitat disturbance associated with outdoor recreation. However, these effects
are expected to be minor. The proposed construction site and camp are already disturbed areas that do not
lie in known wildlife migration corridors. Some workers may live outside the construction camp, and
their housing needs could result in disturbance of small areas of natural vegetation in the vicinity of
existing towns (Sect. 4.1.8.5). Also, the waste disposal needs associated with the construction and
workforce would hasten the need for a new sanitary landfill which would require additional land
(Sect. 4.1.8.5). ’

Operation

The coal for the HCCP would be obtained by strip mining at the existing UCM Poker Flats Mine.
This would result in loss of native vegetation and wildlife habitat, which would eventually be replaced
through revegetation and succession. The reclamation plan for the mine (UCM 1983) specifies that the
mined areas will be retumned to approximately original contour, stabilized, and revegetated with a mixture
of nonnative graéses and ¢andle rape. UCM management has committed to a program of replanting trees
and shrubs; however, success has been mixed, and reliable and efficient methods are still being
developed. Elliott (1984) indicated that little invasion of the revegetated areas by native plants had
occurred even after 9 years, but that study addressed results of reclamation practices prior to current
regulatory conirols. _

The revegetated areas act as islands of grassland habitat that benefit grassland species including
tundra vole, short-eared owl, and savannah sparrow but reduce habitat for species common in the native
forest and shrub vegetations including moose, snowshoe hare, red-backed vole, willow ptarmigan, and
most passerine (perching) birds (Elliott 1984). Caribou were commonly observed on the reclaimed areas,
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and the planted grasses, particularly red fescue (Fescuta rubra), made up approximately 30% of the
caribou diet in the mine area (Elliott 1984). Planted grasses made up more than 50% of both the summer
and winter diets of Dall sheep occurring in the mine area (Eliott 1984). Elliott (1984) concluded that
most wildlife would benefit from more rapid introduction of woody species in revegetated areas; that is a
goal of the current reclamation program (UCM 1983).

The project would require mining approximately 172,000 tons of run-of-mine coal per year in
addition to the 1.4 to 1.6 million tons currently extracted per year. The UCM mine disturbs approximately
25 acres per million tons of coal including roads and other support facilities, so the project would require
disturbing and revegetating approximately 4 additional acres per year, However, the negative ecological
effects that would occur as a result of increased coal mining would be minor.

The coal mine would serve as the disposal site for nonhazardous solid combustion wastes from the
. proposed project. Soluble constituents of the buried wastes can leach into springs, seeps, or near-surface
groundwater. However, ferresirial biota would not be affected at this site.

Atmospheric emissions could have ecological effects by exposing plants and animals to gaseous
pollutants, deposition of fly ash particies, and deposition of acidic chemicals formed from gaseous
emissions. Effects of pollutant inhalation on wildlife are not assessed, because no evidence exists that
wildlife populations are affected at concentrations below the NAAQS.

Two major pollutant gases, SO; and NO;, would be emitted by the HCCP (Sect. 4.1.2.2). The
concentrations of these gases in the emissions from the proposed clean coal plant in addition to those from
the existing power plant and background are not expected to exceed primary NAAQS. Because these
standards are intended to prevent health effects in sensitive humans and because no evidence exists that
wildlife is substantially more sensitive than humans, it is assumed that no effects on wildlife populations
would occur during plant operation due to respiring those gases. However, compliance with standards
does not ensure that plants wili not be affected.

Predicted maximum total SO, concentrations (Table 4.1.2) are equal to concentrations that have
been found to be marginally toxic to plants under experimental conditions and at field sites outside
Alaska. EPA (1982) identified a range of 790-2100 pg/m° in 3-h exposures as likely to cause injury
“from time to time" in sensitive and intermediately responsive vegetation. This range includes the
estimated 3-h maximum at the Healy site of 1145 pg/ma. Ata Tennessee Valley Authority coal-fired
plant, exposure to concentrations approximately equal to the predicted 3-h maximum concentration at
Healy caused visible injury to over 20% of 84 native and crop species (McLaughlin and Taylor 1985).
The sensitivity of Alaskan native vegetation to SO injury is not well characterized. However, both birch
(Berula papyrifera) and aspen (Populus tremuloides) have been réponcd to be very sensitive to SO,
injury (Davis and Wilhour 1976). AIDEA (1991a) conducted a preliminary survey for visible injury in
the late summer of 1990, but the results were inconclusive because the symptoms resembling leaf injury
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they found were not clearly related to the existing Healy power plant and could be interpreted as a result
of summer drought. It should be remembered that visible injury can occur without reductions in plant
production and that production can be reduced without visible injury. Therefore, visible foliar injury is
simply one easily detected indicator of acute exposure levels.

Reduced retention of needles is a common response of coniferous trees to air pollutants. The
vegetation survey performed for AIDEA (19914a) found an inverse relationship between the number of
needles per unit length of white spruce branches, which is the opposite of the trend that would be expected
if emissions from the existing Unit No. 1 were causing toxic effects. Although it cannot be concluded
from this study that Unit No. 1 is having a beneficial effect, the study does suggest that the local
vegetation is not extraordinarily sensitive to SO; and is not experiencing stress that would be amplified by
the proposed HCCP.

Reduction of productivity is 2 more serious effect than visible injury, but it is more difficult to

' characterize and has not been studied in as many species. Sensitive crop species experienced small
reductions in yield when exposed in the laboratory and field to SO, concentrations and durations in the
range predicted for the maximum 3-h, 24-h, and annual total concentrations at Healy (McLaughlin and
Taylor 1985). In particular, if we use McLaughlin and Taylor’s (1985) model of yield reduction in soy
and snap beans, the predicted annual average total concentration of 69 pg/m’ (0.026 ppm)} SO; would
reduce production by approximately 16% in a growing season of 52 days averaging 10 h long. However,
reviews of SO; effects on trees and other native plants have not demonstrated reductions in growth or
yield at SO, exposures equivalent to those predicted for this site (EPA 1982; Westman, Preston, and
Weeks 1985; Keller 1985). In addition, both crops and natural herbaceous vegetation growing on
sulfur-deficient soils have shown increased productivity when exposed to SO, concentrations
considerably higher than the predicted annual average concentration (EPA 1982). Hence, the effects of
SO, on plant production are highly uncertain because the predicted concentrations are near the threshold
for effects in some sensitive species in some conditions. However, positive or negative effects should not
be large. '

Lichens are generally believed to be highly sensitive to air pollution in general and SO, in
particular. However, Nash (1973) found that the threshold for lichen injury in acute (12-h) studies was
approximately 1500 ug/rn3 and concluded that lichens are no more sensitive in such exposures than
vascular plants (ferns, conifers, and flowering plants). That threshold is higher than the predicted 3-h
maximum concentration at the Healy site (1145 pg/m®). The threshold for SO, effects in chronic (annual
mean) field exposures is approximately 30 p.g/m3 (0.01 ppm) (LeBlanc and Rao 1975), which is less than
the predicted maximum annual average concentration at the Healy site (69 pg/m?). Given the variance in
response with conditions and species, the predicted SO, concentration cannot be distinguished from the
effects threshold (i.e., the threshold for effects on lichens at the Healy site may be higher or lower than the

4-31



| Healy Clean Coal Project EIS

maximum annual average concentration). However, the presence of Usnea sp., which are generally
considered to be relatively sensitive to SO», within 400 ft of the existing Unit No. 1 (AIDEA 1991a)
suggests that the current pollution levels are not substantially affecting lichens. It also suggests that
lichens in this area are not much more sensitive than those in more temperate areas.

Predicted NO, concentrations are well below levels that are known to be toxic to plants. However,
NO; has been shown to increase the level of visible injury and photosynthesis reduction in plants exposed
to SO, (EPA 1982; Whitmore 1985). Therefore, the predicted NO; emissions at Healy increase the
likelihood that SO, will cause effects on vegetation. This effect cannot be quantified because the
S0, + NO; exposure levels used in the available quantitative studies were greater than those predicted for
the Healy arca.

Because SO, and NO; contain the nutrient elements sulfur and nitrogen, low-level exposures such
as those predicted for the HCCP often cause increased plant production (Shriner et al. 1990). The
occurrence of this effect depends on the nutrient status of the vegetation, which is unknown for the Healy
area, but concentrations of sulfur and nitrogen in local soils are low to moderate (AIDEA 1992).
Fertilization effects may compensate for any toxic effects on production and may occur in areas where
exposure levels are too low to cause toxicity. Therefore, if sulfur or nitrogen deficiencies occur in the
receiving environment, fertilization effects could be much more extensive than toxic effects. Although it
is possible that fertilization by either SO, or NO; could change the competitive relationships among plant
species, which could change the relative abundance or distribution of species in the exposed plant
communities, the occurrence of this effect at the Healy site is unknown.

It has been suggested that the declines of high elevation conifer forests in the eastern United States
and Europe have been caused by nitrogen fertilization which prolongs vegetative growth and thereby
reduces winter hardiness (Shriner et al. 1990). Although it is clear that exposure to acidic deposition leads
to loss of winter hardiness, fertilization by the associated nitrogen was never more than a hypothetical
cause of hardiness reduction. Recent studies cast severe doubt on that hypothesis. DeHayes, Ingle, and
Waite (1989) fertilized the soil of red spruce stands with nitrogen and found an increase in winter
hardiness. Klein, Perkins, and Meyers (1989) exposed red spruce seedlings grown in nitrogen deficient
and nitrogen sufficient soils to aerosols containing nitrate, ammonium, or both and then exposed them to
winter chilling. They found that improving the nitrogen nutrient status of the deficient seedlings
improved their hardiness and the treatment had no effect on the nitrogen sufficient seedlings. They
concluded that “there is no evidence to support the hypothesis that anthropogenic nitrogen supplies
significantly reduce winter hardiness of spruce foliage. Itis improbable that winter injury due to elevated
anthropogenic nitrogen is a casual factor in contemporary forest decline.” This conclusion was supported
by a recent review (DeHayes 1992),




f Final: December 1993 J

To summarize, the best estimate of negative effects of pollutant gases on vegetation in the
maximally exposed locations includes some erratically occurring visible foliar injury of sensitive plant
species, some small and localized decrease in growth of sensitive plant species, and possibly some injury
of sensitive species of lichens. These effects are not expected to be major because they are small and
limited to the maximally exposed area, which would be at the HCCP site perimeter. Increased production
due to sulfur or nitrogen fertilization may occur, is likely to affect a wider area than toxic effects, and may
be the only direct effect of SO, and NO; emissions. It must be reiterated that these predictions are based
on research that does not involve central Alaskan populations, ecotypes, or conditions.

Another potential source of environmental effects on ecological resources is atmospheric emissions
of particulate matter. The project participant used conservative (upper bound) assumptions to estimate
accumulation of deposited particulate matter (AIDEA 1992). Assumptions included a deposition velocity
of 1 cm/s and accumulation for 40 years in the top 3 cm of a 1.47 g/cm:2 so0il. At the maximum deposition
location, this resulted in accumulation of 3.59 pg/g due to the HCCP and 14.3 pg/g due 1o the HCCP plus
Unit No. 1. This amount of material is too small to affect the physical properties of the soil substantially.
The project participant used the same assumptions to estimate accumulation of elements released at
significant rates (significant in terms of PSD terminology): fluorine, beryllium, lead, and mercury (except
that, because of its greater mobility, fluorine was assumed to accumulate in the top 50 cm). The resulting
concentration estimates were added to average U.S. or world background concentrations. These totals
were found to be lower than screening concentrations for effects of elements in soil on plants and grazers
(Smith and Levenson 1980). Although the results rely more on assumptions than on data, the assumptions
are likely to be conservative, and therefore, the results suggest that particulate deposition would not have
major toxic effects.

More comprehensive conclusions concerning effects of particulate deposition can be drawn from
studies at other power plants and from general principles. Direct effects on vegetation from deposition of
particles on leaves have been demonstrated only at deposition rates that are much higher than is credible
for power plants (Dvorak et al. 1978; EPA 1982). Heavy metal deposition and accumulation was a major
concern in the 1970s, which resulted in a number of studies and reviews of this issue relative to coal
combustion (Dvorak et al. 1977 and 1978; NRC 1980; Van Hook and Shults 1977). It has been possible
to demonstrate an increase in soil metal concentrations at some of the coal-fired power plants that have
been studied, but increased metal concentrations in vegetation have seldom been demonstrated (Van Hook
and Shults 1977, NRC 1980). Ecological effects of metal deposition in coal ash have not been reported in
the literature, Terrestrial ecological effects of metals have been demonstrated at very high soil
concentrations (several hundred to several thousand parts per million, depending on the metal mixture and
ecosystem) associated with smelters, mines, and other metal processing facilities; addition of materials to
soil intended to change soil properties that contain large amounts of metals; use of agricultural chemicals
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that contain large amounts of metals; and laboratory studies (Gough, Shacklette, and Case 1979; Suter and
Sharples 1984). However, the measured additions of metals by poWer plants and worst-case models of
metal addition to ecosystems by large power plants in arid areas (where metal loss is minimal) suggest
that, in general, metals will accumulate to toxic concentrations only if the background concentrations are
high (Dvorak et al. 1978; NRC 1980). In summary, the available literature suggest that deposition of coal
ash particles may measurably increase metal concentrations in some ecosystem components at the Healy
site but would not have substantial negative effects on the local ecosystems,

This conclusion is supported by the results of a study conducted by the U.S. Geological Survey and
NPS (Crock et al. 1992). Elemental concentrations were determined in samples of feather moss
(Hylocomium splendens), a lichen (Peltigera aphthosa), white spruce (Picea glauca), and the upper layer
of the soil (Oa horizon). Samples were collected on transects radiating away from Healy Unit No. 1, and
also collected on a control transect. For those elements with statistically significant variation among sites,
concentrations tended to decrease with distance from the Healy site along the two transects radiating from
the site and with distance from the Nenana River on the control transect. The trends on the control
transects were attributed to dust from the river bed. The trends away from the Healy site may be
attributed to the emissions from Unit No. 1, residential and commercial coal combustion in the Healy
area, dust from the large areas of bare soil at the confluence of Healy Creek and the Nenana River,
unpaved roads, or other sources. A definitive cause of the trends cannot be established for three reasons:
(1) the trends observed on the two transects extending away from Unit No. 1 are not consistent;

(2) significant trends were found on the control transect for all of the elements but arsenic that showed
trends away from Unit No. 1; and (3) the transect that runs away from Unit No. 1 perpendicular to the
Nenana River and the prevailing wind direction and parallel to the control transect yielded more and
stronger trends than the transect that parallels the Nenana River and the prevailing wind directiorn.

Crock et al. (1992) concluded that Unit No. 1 and other Healy area sources influenced concentrations out
to 6 km, and beyond that distance concentrations were at effective background levels. Crock et al. (1992)
also found “no unusually high concentrations of any of the elements, including the rare-earth elements” in
soil and no unusually high concentrations in lichens relative to their sites. Moss concentrations were
reported to be high for As, Cr, Cu, Mn, Ni, V, and rare earth elements, but moss measurements were
complicated by high ash content of the samples which the authors attributed to soil contamination. Of the
elemental concentrations in white spruce, only copper was higher than white spruce concentrations at
another Alaskan site, and no trend away from Unit No. 1 was detected.

The most reasonable conclusion from this study is that, after 24 years of opération, Unit No. 1 has
probably contributed to small local increases in the levels of some elements in some environmental
receptors. The proposed HCCP would probably cause similarly small and localized increases. This study
did not consider whether ecological effects had occurred as a result of the deposited elements. However,
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the fact that the investigators were able to find sites with similar vegetation at all distances from Unit
No. 1 suggests that if effects have occurred, they are subtle. This apparent lack of effects is consistent
with the results of prior studies at power plants previously discussed.

The final issue with respect to ecological effects of air pollutants is formation and deposition of
acids. Both SO, and NO; can combine with water and oxygen to form mineral acids. The alkalinity of
surface waters and most mineral soils in the area suggests that they are not particularly susceptible to acid
deposition. However, local ecosystems, including small high-altitude watersheds with little soil
development, could be sensitive to acidification. Bulk deposition measurements from 39 events collected
over a year at the HCCP Healy Monitoring Station ranged from pH 5.55 to 7.86 (ENSR 1992). These
values are higher than background wet deposition (Sect. 4.3.5) even though the nearby Unit No. 1 is a
source of acidifying gases. This suggests that in the vicinity of Unit No. 1, any acidifying emissions are
more than compensated for by some alkaline source, possibly dust. It seems unlikely that the proposed
HCCP would cause substantial effects through its contribution to acid deposition, given the relatively high
values of mean and minimum pH compared with regions where acid deposition has caused ecological
effects on aquatic communities (Baker et al. 1990) and forests (Shriner et al. 1990). It is expected that
sulfur emissions from Unit No. 1 are not contributing substantially to soil acidification, even in areas of
maximum deposition, because sulfur concentrations were low in moss and lichen samples near Unit No. 1
and because there were no consistent trends in sulfur concentrations away from the Healy site, Sulfur
decreased slightly in lichens with distance from the river on the control transect, in moss with distance
from the Healy site on one transect, and increased in soil away from the site on both transects, but with
low statistical significance (Crock et al. 1992), Given this lack of evidence of environmental acidification
from Unit No. 1, the high background pH, and the low emissions estimated for the HCCP, it appears
unlikely that the HCCP would cause substantial acid deposition.

The discharge of heated water by the project would increase the extent of ice-free water and thin
ice in the Nenana River (Appendix B). This could reduce the movement of wildlife across the river in the
winter or increase the distance that they must travel to cross. The importance of this effect is unknown;
however, no major migrations are involved and the quality of wildlife habitat immediately downriver of
the site is not exceptionally high, so the effects are likely to be minor.

4.1.5.2 Aquatic
Construction

Constructing the plant would result in erosion, discharge from a concrete batch plant and treated
construction camp sewage, and any spills of fuel or other construction-related liquids (see Sect. 4.1.3.1).
Erosion should have negligible effects because of the relatively flat site, coarsely textured soil (large
particles are difficult to suspend and keep suspended in water), and highly silt-burdened Nenana River.
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The most direct aquatic ecological effects would result from constructing the water intake and
discharge structures, which would involve excavating the bank and benthic (river bottom) substrate of the
Nenana River. This would introduce sediment into the water column and remove the existing invertebrate
community in the disturbed benthic substrate. The suspended sediments would not be expected to have
substantial effects on the aquatic community because (1) the sediment burden in the river is naturally very
high during the summer when this construction would occur (Sect. 3.3.2), (2) the bank and bed materials
are coarse, and (3) no known fish-spawning beds are in the river downsiream of the plant where eggs
might be smothered by silt. Disturbed riverine benthic communities usually recover within 2 years and
nearly always recover in 3 years (Niemi et al. 1990), so the effects of excavation should be temporary,

Operation

Plant operation. The effects on aquatic systems of operating the proposed plant would result from
discharge of treated wastewaters, deposition of atmospheric poliutants, intake of cooling water, discharge
of cooling water, and mining of coal and limestone. The effects of wastewater and atmospheric
deposition on water quality in the Nenana River are discussed in Sect. 4.1.3. The largest source of aquatic
toxic effects at most plants, the cooling water, is not expected to be a problem at the HCCP because the
project participant does not expect to use biocides or water treatment chemicals (AIDEA 1991a). They
have not been needed in the cooling system of the existing Unit No. 1.

Cooling water intakes entrain small aquatic organisms (plankton), pass them through the condenser,
and kill some fraction of them. The number entrained depends on the density of plankton, and the fraction
killed depends on the species entrained and the design of the cooling system. Effects of entrainment on
the Nenana River ecosystem are expected to be small because the river is likely to support relatively low
densities of plankton. No plankton sampling has been done in the area, but high-velocity turbid rivers like
the Nenana provide very poor habitats for phytoplankton and invertebrate zooplankton. As previously
discussed (Sect. 3.5.2), little fish reproduction is believed to occur in the upper Nenana River, so densities
of ichthyoplankton (fish eggs and larvae) should also be very low. The intake will be covered with
screening that is 0.25 in. or smaller (AIDEA 1991a}. This will tend to reduce entrainment mortality but
increase impingement mortality. Fish sampling conducted by Tarbox et al. (1979) found very few fish in
the Nenana River near the present Unit No. 1 facility.

Impingement is the capture of larger aquatic organisms (principally fish) on the screens of cooling
water intakes. The entrainment potential of an intake design is largely a function of the approach velocity
to the screens, the volume of the intake, and the position of the intake structure (EPA 1976;

Langford 1983). The approach velocity should be 0.5 ft/s or less to comply with Alaska Department of
Fish and Game (ADF&G) guidelines (AIDEA 1991a). This is considerably less than the velocity of the
Nenana River, so fish that are active in the river should be able to resist the intake current. However, in
the Nenana River, Tarbox et al. (1979) caught small juvenile round whitefish that, given their size, would
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be expected to have swimming speeds less than 0.5 fi/s (Langford 1983). Such small fish must use
low-velocity microhabitats in the river and could be impinged even by a relatively low-velocity intake.
The volume of the intake determines the number of fish that will be impinged, given that the river
contains a certain density of fish that will not be able to avoid the screens, but it is essentially a constant
for a given plant size. The position of the screens determines the ability of fish to escape them. A
shoreline or offshore intake allows fish to avoid impingement easily by moving laterally relative to the
intake flow. An intake at the end of a canal is the worst design in terms of allowing lateral movement to
avoid the intake current. The intake for the existing unit is in a dredged pond connected to the river by a
canal. This design allows lateral movement, but the relatively calm waters of the pond may attract fish
with low swimming speed or stamina that could be susceptible to impingement.

Cold shock could kill fish that are (1) acclimated to the temperatures of the cooling water plume
and (2) deprived of that warmed effluent when the plant shuts down. No instances of thermal shock from
the existing unit have been reported, but it could easily go unnoticed because the swift currents of the
Nenana River would rapidly carry the dead fish away. The HCCP would increase the area of the river
that is warmed, but it would also reduce the probability of cold shock because the cross connection
(Fig. 4.1.1) would allow the flexibility to continue discharging to both outfalls if one of the units shuts
down.

Heat shock is more likely to kill fish than cold shock, because fish can avoid localized stressful
temperatures. Both in the laboratory and at actual thermal plumes, fish have been found to select
preferred temperatures (Langford 1983). Hence, the effects of @ heated discharge could be to (1) make a
portion of the river unavailable as habitat for fish because of their ability to avoid higher temperatures,
(2) create a thermal barrier to movement of fish, or (3) concentrate fish in an area of the river more
thermally attractive than the ambient river temperature. Fish crowded into a warmed area during the
winter have increased metabolisms and may have diminished food resources (due to competition or
disruption of invertebrate life cycles) resulting in a decrease in condition. On the other hand, the warmth
may increase invertebrate production, thereby increasing resources for fish production. Although the
thermal ecology of ecosystems like the Nenana River is not known well enough to predict the
consequences of localized warming, experience with thermal discharges in other areas indicates that the
effects of heat are usually inconsequential because they are localized.

The siit-laden water of the Nenana River scours the biological activity from the river bottom and
also prevents light penetration into the water during the spring and summer months. Therefore, the
biological activity of the river is low, but does exist. This activity will be enhanced by the heat from the
aqueous discharge plume. If it were not for the scouring action of the glacial silt, the river would become
more fertile and support a larger number and kind of fish as well (see Sect. 2.1.7.2).
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Conceming the potential effects of the aqueous thermal plume upon fish, it appears from the
thermal plumes developed that there will be an area approximately 20 ft wide by 30 ft long where fish
would not survive if held in one place. There appears to be a slightly larger area where the fish would not
be comfortable. Most fish could pass through most of the discharge plume without harm to themselves,
but would not choose to do so. The area occupied by the plume is small, because the river is in a range of
400 to 500 ft wide during the summer months at the location of the proposed discharge structure.

In summary, the proposed HCCP may cause a small amount of entrainment, impingement, and
cold-shock mortality and may cause some local effects on fish production due to the thermal plume.
However, the effects are expected to be minor because they would occur in a river reach that is not highly
productive; does not contain important commercial, recreational, or subsistence resources; and apparently
does not support high densities of the susceptible early life stages of fish.

Mining. Run-off from the UCM mine is collected into rock-lined channels and directed to settling
ponds where it is treated by neutralization, sedimentation, and flocculation. As a result, the quality of the
discharge water is higher than the water in the receiving stream, Lignite (Hoseanna) Creek, particularly in
terms of suspended sediment levels (UCM 1983, 1989). Mining for the proposed project would not
increase the area being actively worked at any time (the mining face would just move forward a little
faster), so it would not create an additional strain on the existing water collection and treatment system.
Adverse effects of additional coal mining on aquatic commuanities are highly unlikely because of the water
treatment system; the monitoring of water quality in controlled discharges, springs, seeps, groundwater,
and stream water; the absence of acid-forming minerals or high metal concentrations in the coal
(UCM 1983); the small increment in coal mining; and the sparse aquatic community of Lignite
(Hoseanna) Creek.

The aquatic communities of Lignite (Hoseanna) Creek and the Nenana River might also be affected
by leachate from disposal of the solid combustion wastes as backfill in the UCM mine. Because of the
circumstances of disposal, these wastes are not expected to affect water quality in Lignite (Hoseanna)
Creek or the Nenana Ri_ver (Sects. 4.1.3 and 4.1.10); therefore, aquatic communities should not be
affected.

4.1.5.3 Threatened and Endangered Species

The ranges of the threatened arctic peregrine falcon (Falco peregrinus tundrius) and the
endangered American peregrine falcon (F. p. anarum) include the HCCP proposed site, but a recent raptor
survey (Roseneau and Springer 1991) conducted upon recommendation by FWS (P. J. Sousa, Field
Supervisor, U.S. Fish and Wildlife Service, Northern Alaska Ecological Services, letter to E. W. Evans,
U.S. Department of Energy, Pittsburgh, Penn., May 29, 1991, Appendix C) did not find them in the area.
The site is not near any cliffs that appear to0 be particularly suitable for eyries (sites on mountains or cliffs
where birds of prey will lay eggs and raise their young). The proposed project would not substantially
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diminish prey habitat and would not introduce human activity and noeise into previously undisturbed areas,
so the HCCP is unlikely to diminish any future peregrine falcon use of the area. Because no new
transmission lines would be built, there would not be increased risk of collisions with lines.

DOE has consulted with FWS under Section 7 of the Endangered Species Act. FWS has reviewed
the project for potential effects on threatened or endangered species and documented its findings by letter
(P. J. Sousa, Field Supervisor, U.S. Fish and Wildlife Service, Northemn Alaska Ecological Services, letter
to E. W. Evans, Department of Energy, Pittsburgh, Penn., May 29, 1991, Appendix C).

4.1.6 Floodplains and Wetlands

The proposed construction would occur on a site that probably contained wetlands and was in the
floodplain, but it has been cleared and graded for the existing Healy Unit No. 1. The proposed HCCP
would not further intrude on wetlands and would be “above the ordinary high water mark of the Nenana
River” (T. R. Jennings, Chief, Northern Unit, Permit Processing Section, U.S. Army Engineer District,
Alaska, letter to John Olson, Stone and Webster Corp., Denver, Apr. 26, 1990). A hydrologic analysis
(AIDEA 1991a) and the maps in Grey and Lehner (1983) also indicate that the site is above the level of
the 100-year flood. It is expected that all construction-related activities would occur in disturbed areas
without wetlands; however, a slight possibility exists that 1 or 2 acres of wetlands would be used
temporarily as a construction laydown area. In this unlikely event, the disturbed area eventually may
revert to wetland if existing hydrologic features are maintained or restored.

In summary, no intrusion on the floodplain or loss of wetlands is expected. DOE regulatory
responsibilities related to floodplains and wetlands are cited in Sect. 7.1.5 and have been followed.

4.1.7 Prehistoric and Historic Resources

No known prehistoric or historic resources are located at the HCCP proposed site. DOE has
consulted with the Alaska State Historic Preservation Office (SHPO) under Section 106 of the National
Historic Preservation Act. The SHPC has reviewed the project for potential impacts and documented its
findings by letter (Judith E. Bittmer, Alaska State Historic Preservation Office, letter to T. C. Ruppel,
DOE, Pittsburgh, July 11,' 1991, Appendix D). The Alaska SHPO does not foresee any direct impacts to
prehistoric or historic resources from plant construction or operation,

Of the prehistoric sites listed in Sect. 3.7.1, two (HEA-026 and HEA-210) are located within 1 mile
of the proposed HCCP location. Because the sites are located south of the Nenana River Railroad Bridge,
across the river from the proposed HCCP site, plant construction would not likely have any impacts on
them. Section 3.7.2 lists four historic sites in the vicinity of the proposed HCCP location, the three closest
being within 0.75 miles of the existing Healy Unit No. 1 (HEA-080, HEA-083, and HEA-119).
Construction activities, such as the movement of vehicles and equipment from the George Parks Highway
to the construction site via the Healy Spur Highway, would have negligible impacts on these historic sites.
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4.1.8 Socioeconomics

While Sect. 3.8 identifies the Denali Borough as the study area and provides information on the
borough’s existing socioeconomic resources, this section discusses the socioeconomic impacts of
constructing and demonstrating the HCCP. Many socioeconomic impacts would likely be confined to
Healy and Denali Park, especially those driven by population growth due to the in-migration of plant
construction and operations workers. As discussed in Sect. 2.1.6.1, the project participant would provide
a construction camp to mitigate socioeconomic impacts associated with construction of the proposed
project. The construction camp scenario described in Sect. 4.1.8.1 is used to evaluate the potential
socioeconomic impacts of HCCP construction. The demonstration period (7997) is used as an upper
bound to evaluate the impacts of HCCP operations because the peak operating work force would be
on-site during the demonstration. It is expected that the number of workers required to operate the HCCP
would gradually be reduced following the demonstration as experience is gained in operating the facility.
The impacts of normal operations after demonstration are discussed in Sect. 5.

Some residents in the Healy vicinity are concemed that the HCCP might have a boomtown effect
on the area. In the past, sudden population growth and economic prosperity that accompanied resource
development projects caused some Alaskan communities to develop haphazardly, with little regard for
planning. During more prosperous economic times, communities built facilities that they no longer can
afford to operate or maintain. Residents of the Healy—Denali Park area wish to avoid similar boomtown
development with the proposed HCCP.

4.1.8.1 Population

The communities in the Denali Borough experienced rapid population growth in the 1980s
(see Sect. 3.8.1). A slower rate of growth is expected in the 1990s. Table 4.1.7 contains population
projections through 1998 for the borough, Healy, and Denali Park. The projections, which do not include
HCCP-related growth, assume an average annual growth rate of 1.5%. The Institute of Social and
Economic Research, University of Alaska, Anchorage, uses this rate to project population in the Railbelt
region (Institute of Social and Economic Research 1988).

The HCCP would generate additional population growth in the Denali Borough in two ways. First,
growth would occur as workers (some bringing families) in-migrate for direct employment in plant
construction or operation. Second, indirect growth would occur as workers (some bringing families)
in-migrate for employment created by expenditures of HCCP workers and by the additional demand for
coal from the UCM Poker Flats Mine. Most of the construction-related growth would be temporary,
lasting over the 3-year construction period (1994-1996), while operations-related growth would be

permanent.
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Table 4.1.7. Population projections for Denali Borough,
Healy, and Denali Park (1993-1998)

Community 1993 1994 1995 1996 1997 1998
Denali Borough 1879 1907 1936 1965 1994 2024
Healy 509 517 525 533 541 549
Denali Park 180 183 186 189 192 195

Sources: ORNL staff projections based on data from AIDEA (Alaska Industrial Development and Export Authority) Second Draft
Environmental Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by Stone and Webster Engineering Corp.,
Denver, September 1991; Institute of Social and Econemic Research, Economic and Demographic Frojections for the Alaska Raitbelt;
1988-2010, prepared for the Alaska Power Authority, August 1983; U.S. Census of Population, 19%0.

Population Growth Due to Construction
To estimate construction-related growth, some assumptions are made about the number of

- construction workers required and about characteristics of the work force. The construction work force is
expected to peak at 300 on-site workers in summer 1995, and to continue at that level through late 1996.
Given the employment skills required for HCCP construction, it is anticipated that most of the work force
would come from outside the Denali Borough (probably from Anchorage and Fairbanks). Because the
proposed HCCP site is nearly 250 miles north of Anchorage and over 100 miles south of Fairbanks, the
workers likely would relocate to the Healy area temporarily (at least during work weeks) rather than
commute each day.

For this analysis, a construction camp housing scenario was used to calculate population growth
due to construction employment. The scenario assumes that camp housing would be provided on a site
about 0.5 miles northwest of the HCCP proposed site, that 90% of the work force would live in camp
housing without families, and that 10% would live with their families outside the camp in Healy or Denali
Park. The construction camp scenario also assumes that the workers’ average household size would be
similar to the state of Alaska’s 1990 average of 2.8 per household (U.S. Bureau of the Census 1990), and
that 80% of their children would be school aged.

Projecting construction-related growth also requires assmhptions about the number of indirect jobs
that would be created and about characteristics of the indirect work force. Based on a review of studies of
25 power plant construction projects in the western United States, Leistritz and Murdock (1986) conclude
that construction period employment ratios typically range from I : § to 2 ; § indirect jobs for every direct
job created. Forthe HCCP, AIDEA assumes that the indirect : direct job ratio would be I : 4, so that one
indirect job is created for every four construction jobs created. It is expected that most of the indirect jobs
(about 75%) would be filled by current borough residents rather than by persons in-migrating for
employment (see Sect. 4.1.8.2). Of those who do in-migrate, it is projected that 25% would be
accompanied by their families (AIDEA 1991a). As with the construction work force, it is assumed that
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the indirect workers who in-migrate with their families would have an average household size of 2.8.
(U.S. Bureau of the Census 1990), and that 80% of the children would be school aged.

Given these assumptions about the direct and indirect work forces, it is possible to project total
construction-related growth for the Denali Borough. Table 4.1.8 contains population growth projections
for the peak construction period in 1995 and 1996. The borough’s population would increase by
approximately 382 persons by 1996 as a result of HCCP construction.

Population Growth Due to Demonstration

As with construction-related growth, some assumptions are made about the number of workers
required and the characteristics of the work force to estimate demonstration-related growth. In addition to
present staff at Healy Unit No. 1, whose responsibilities would be expanded to include tasks associated
with the joint operation of Unit No. 1 and the proposed HCCP, the number of workers required to operate
the HCCP during demonstration would peak at 39 in 1997. Seven of the workers would be non-GVEA
personnel temporarily on-site to monitor the HCCP demonstration. . Therefore, growth calculations are
based on a demonstration staff of 32. Given the employment skills required for HCCP operation, the
majority of the work force would in-migrate from outside the Denali Borough.

Based on characteristics of the GVEA work force at Healy Unit No. 1, it is estimated that 95% of
the HCCP work force would reside in Healy, and 5% would reside in Denali Park. Further, it is assumed
that 85% would be accompanied by their families, that average household size would be 2.8, and that 80%
of the children would be school aged.

Projecting operations-related growth also requires assumptions about the number of indirect jobs
created and about characteristics of the indirect work force. Some permanent jobs would be created by
the expenditures of operations workers during HCCP demonstration, but these jobs likely would be filled
by borough residents who filled temporary employment positions created during construction. Thus,
indirect employment created by operations workers’ expenditures would not result in population growth.
However, the additional coal required to demonstrate and operate the HCCP is expected to create eight
permanent jobs at UCM. As with the HCCP operations workers, it is assumed that the UCM workers
would in-migrate, that 85% of them would be accompanied by their families, that average household size
would be 2.8, and that 80% of their children would be school aged.

With assumptions about the HCCP, indirect, and UCM work forces, total operations-related
population growth can be projected for the Denali Borough (Table 4.1.9). Assuming the demonstration
work force size (32), the borough’s population would increase by approximately 102 people by 1996 as a
result of HCCP operations.
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Table 4.1.8. Projected population growth related to the Healy
Clean Coal Project during the peak construction period

(1995-1996)

Direct growth
Construction work force
Number accompanied by family (10%)
Average household size
Workers plus families

Number unaccompanied by family

Total direct growth

Indirect growth
Direct jobs
Indirect/direct job ratio
Indirect jobs created
Current borough residents (75%)
In-migrants (25%)
Number accompanied by family (25%)
Average household size
In-migrants plus family

Nurmber unaccompanied by family

Total indirect growth

Total population growth (direct growth
plus indirect growth)

300
30

+270

354

300

x

0.25
75
56

382

Sources: ORNL staff projections based on data from AIDEA (Alaska Industriai
Development and Export Authority) Second Draft Environmental Infarmation Volume, Healy
Clean Coal Project, Healy, Alaska, prepared by Stone and Websier Engineering Corp., Denver,
September 1991; Institute of Social and Economic Research, Economic and Demographic
Projections for the Alaska Railbeit: 1988-2010, prepared for the Alaska Power Authority,

Angust 1988; U.S. Depantment of Commerce, 1950.
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Tabie 4.1.9. Projected Healy Clean Coal Project-related
population growth during the demonstration (1997)

Direct growth
Operations work force 32
Number accompanied by family (85%) 27
Average household size x28
Workers plus families 76
Number unaccompanied by family (15%) +5
Total direct growth 81
Indirect growth
Indirect jobs created (Usibelli Coal Mine) 8
Number accompanied by family (85%) 7
Average household size x2.8
Workers plus family . 20
Number unaccompanied by family (15%) +1
Total indirect growth 21
Total population growth
(direct growth plus indirect growth) 102

Implications of Population Growth

The peak year for total HCCP-related growth would be 1996, when both the construction and
demonstration work forces would be on-site simultaneously. As indicated in Table 4.1.8,
construction-related growth is projected to be approximately 382 persons by 1996. Because the
demonstration workers would also be on-site, operations-related growth would add 102 people in late
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1996 and early 1997 (sce Table 4.1.9). Therefore, it is projected that total HCCP-related growth would
add approximately 484 people to the Denali Borough'’s population in 1996-1997.

Based on the projections in Table 4.1.7, HCCP-related growth would represent approximately 25%
of the Denali Borough’s 71996 population. Assuming that the growth would occur in Healy and Denali
Park, the increase represents 67% of the two communities’ projected 1996 populations combined. A
population increase this large is likely to have long-term socioeconomic impacts in the Denali Borough,
especially in Healy and Denali Park. These socioeconomic impacts are discussed in the subsections on
housing, local government revenues, public services, and tourism and recreation,

4.1.8.2 Employment and Income

HCCP would generate employment and income for residents of the Denali Borough and of other
parts of the state, Direct employment and income would result from jobs in plant construction and
operations. Indirect employment and income would be generated by direct workers’ expenditures and by
the need to acquire additional coal from UCM mine. The following subsections discuss the impacts of the
HCCP to employment and income.

Impacts of Construction

HCCP construction would require up to 300 workers during the peak construction period, and
average annual employment would be 210 in 1995 and 230 in 1996 (Tabie 4.1.10). Construction jobs are
not expected to lower unemployment in the Denali Borough directly, however, because most of the work
Jorce is expected to come from outside the Denali Borough.

The major employment impact for borough residents would be the indirect jobs created by the
construction workers’ expenditures in the local economy. Indirect employment during the peak
construction period is projected to be 75 jobs, with average annual employment growing from 15 to
58 jobs (Table 4.1.10). Indirect employment projections for the construction period are based on an
indirect/direct job ratio of 0.25, or one indirect job created for every four direct jobs created.

Table 4.1.10. Projected average annual employment related to the
Healy Clean Coal Project during construction

Employment type 1994 1995 1996
Direct (construction) 60 210 230
Indirect i 53 £
Total 75 263 288

Source: AIDEA (Alaska Industrial Development and Export Authority) Secand Draft Environmental
Information Volume. Healy Clean Coal Project. Healy, Alaska, prepared by Stone and Webster
Engineering Corp., Denver, September 1991.
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Because most of the indirect jobs would be temporary, lasting only through the construction period,
and because the unemployment rate is relatively high in parts of the Denali Borough (see Sect. 3.8.2), it is
projected that most of the indirect jobs (about 75%) would be filled by current borough residents rather
than by persons in-migrating for employment. The rest of the jobs (about 25%) would be filled by
in-migrants. Based on these assumptions, 56 of the 75 indirect jobs created would be filled by current
residents, and 19 would be filled by in-migrants.

The creation of 75 indirect jobs would have economic impacts in the Denali Borough. With
approximately 841 jobs in the local economy (see Table 3.8.2), 75 jobs would increase local employment
by 9%. These jobs would supplement existing temporary employment opportunities, as thousands of jobs
are created each summer by the tourist industry (see Sect. 3.8.6). However, because opportunities for
borough residents would be limited to temporary jobs, the local employment impacts of HCCP
construction would be minor.

HCCP construction would generate direct wages in excess of $14 million (Table 4.1.11) during the
peak construction period, and total annual wages would average over $8 million. Appreciable
construction wages are not expected to go to local residents directly, however, because maost of the work

Jorce is expected to come from outside the Denali Borough. Direct wages would have an indirect effect
on the local economy because workers would purchase goods and services and pay rents in Healy and
Denali Park. 1t is likely that these indirect effects would be greater without a construction camp because
more rental income would be generated. Because a construction camp is planned, most of the direct
wages would benefit areas from where the work force is drawn. Also, expenditures on supplies for the
construction camp would likely benefit other parts of the state, particularly Fairbanks and Anchorage.

The major impact to borough residents’ incomes would be indirect wages from jobs created by
construction workers’ expenditures. Indirect wages associated with the peak construction period are
projected to exceed $789,000 (Table 4.1.11), with total annual wages averaging over $460,000. The
average annual wage for indirect workers is projected to be approximately $14,800 in 1994, and
approximately $15,600 in 1995 and 1996 (AIDEA 1991a).

Table 4.1.11. Projected annual Healy Clean Coal Project-related wages during
construction (in thousands of dollars)

Wage type 1994 1995 1996
Direct (construction) 3,255 14,169 14,088
Indirect _195 789 85
Total 3,450 14,958 14,873

Source: AIDEA (Alaska Industrial Development and Export Authority) Second Draft Environmenial Information Volume, Healy Clean
Coal Preject, Healy, Alaska, prepared by Stone and Webster Engineering Corp., Denver, September 1991,
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As with indirect employment, the indirect wages eamed during construction would have economic
impacts in the Denali Borough. The average income projected for an indirect job is low compared with
the average income of most borough residents (see Sect. 3.8.2), but the additional income would promote
some economic growth. However, the impacts generated by indirect income would be small, particularly
when compared with the impacts of income generated by the borough's tourist industry (see Sect. 3.8.6),

Impacts of Demonstration

It is expected that 32 workers would be required to operate the HCCP during demonstration
(7 additional non-GVEA personnel would be on-site to monitor the HCCP demonstration in lafe 1996 and
1997, but they would not be permanent workers and are not included in this analysis). These jobs are not
expected to affect local employment directly, however, because the additional workers would be brought
in from outside the Denali Borough.

The major employment impact for the borough would be the likelihood that some of the temporary
indirect jobs created during construction would become permanent jobs. AIDEA projects that indirect
employment during operations would create approximately 13 permanent jobs for borough residents. Itis
expected that these jobs would be filled by residents who held temporary jobs during HCCP construction.
The need to produce additional coal for the HCCP would also create eight jobs with UCM, but these
workers are expected to come from outside the borough.

The creation of 13 permanent jobs would have minor impacts on employment in the Denali
Borough. With approximately 841 jobs in the local economy (see Table 3.8.2), 13 jobs would increase
local employment by 1.5%.

Total annual wages for HCCP operating staff would average $1.76 million during the
demonstration (Table 4.1.12). In addition, total annual wages generated at UCM mine are projected to
average $384,000. Unlike direct wages during construction, the wages paid to GVEA and UCM
employees would affect local income levels directly because the workers would be permanent borough
residents,

Total annual wages associated with the indirect jobs are projected to average over $200,000 in 1997
(Table 4.1.12), as the average annual wage for the 13 indirect workers would be $15,600. As with
indirect employment, indirect wages eamed during HCCP operations would have minor economic
impacts in the Denali Borough. The average income projected for indirect employment is low for the
Denali Borough, but indirect income would promote some economic growth. Overall, however, the
economic impacts of indirect income would be minor.

4-47
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Table 4.1.12. Projected annual Healy Clean Coal Project-related
wages during the demonstration (in thousands of dollars)

Wage type 1997
Direct {operations) s 1,760
Usibelli Coal Mine 384
Indirect 203

Total 2.347

Source: AIDEA {Alaska Industrial Development and Export Auathority) Second Draft
Environmental Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by
Stone and Webster Engineering Corp., Denver, September 1991,

4.1.8.3 Housing

The influx of workers associated with HCCP construction and operation would create additional
demand for housing in the Denali Borough, particularly in Healy and Denali Park. The following
subsections assess the impacts of this additional demand on housing availability.

Impacts of Construction

The extent to which construction would affect housing in the study area depends on how many
workers reside in the camp housing. It is assumed that 90% of the work force would live in the camp
about 0.5 miles northwest of the HCCP proposed site, and that 10% would live in Healy or Denali Park
with their families. Using the peak construction period as a worst case, 270 workers would live in the
camp, and 30 would live in the local communities for one year (see Table 4.1.8). In addition, 19 indirect
workers (5 with families) would require housing during the same time period. Thus, total demand for
housing in Healy and Denali Park would be 49 units, 35 of which would be family units and 14 of which
would be single units.

HCCP-related housing demand would impact housing availability in the Healy-Denali Park area in
1995 and 1996. The imbacts might not be severe because of existing vacancies in permanent units, the
availability of temporary units, and the possibility of developing 100 lots in the Healy Subdivision (see
Sect. 3.8.3). However, if additional housing is not built in the Healy Subdivision, the demand for
35 family units could create major impacts to housing availability. Because demand for 49 units
represents the worst case, impacts are expected to be smaller in 1994.

impacts of Demonstration
Based on the residential distribution of the current GVEA work force at Healy Unit No. 1, 95% of
the proposed HCCP demonstration work force (30 workers) would reside in Healy, and 5% (2 workers)
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would reside in Denali Park. In addition, eight UCM workers would require permanent housing in the
Healy—Denali Park area.

As with demand during construction, housing demand due to HCCP demonstration alone (40 units)
is expected to impact housing availability. However, because demonstration-related demand would
overlap with construction-related demand in late 1996, there would be more severe impacts to housing
availability than during operations alone. Using the construction camp scenario for 1996, housing
demand for the construction and operations work forces combined would be 89 units. It is expected that
demand this great may have major impacts on housing availability.

4.1.8.4 Local Government Revenues

Construction and operation of the HCCP would generate additional local government revenues
through local tax payments and user fees and state municipal assistance, revenue sharing, and education
revenue programs. The following subsections discuss the HCCP's impacts on local government revenue.

impacts of Construction

The Denali Borough would be the major beneficiary of increased local government revenues during
HCCP construction. Table 4,1.13 contains projections of the additional revenue that the borough could
receive during the peak construction period. The projections are based on a number of assumptions about
the construction camp housing scenario, as follows.

With a construction camp, no additional revenue would come from the borough’s 4% bed tax
because all unaccompanied workers would live in the camp and all accompanied workers would live in
houses or apartments in Healy or Denali Park. The amount of state munijcipal assistance and revenue
sharing funds received would be based on population. The projections in Table 4.1.13 assumne the average
per capita municipal assistance funding ($50) and revenue sharing funding ($19.25) provided by the state

Table 4.1.13. Projected Healy Clean Coal Project-related increases in
Denali Borough revenues during the peak construction year (1995)

State municipal assistance $19,100
State revenue sharing 7.356
State education revenue 428,196
Miscellaneous/user fees 1920

Total $456,572

Sources: AIDEA (Alaska Industrial Development and Export Authority) Second Draft Environmental
Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by Stone and Webster Engineering
Corp., Denver, September 1991; Letter from ]. Novak, Superinsendent, Denali Borough School Distric, 1o E.
W. Evans, U.S. Departmen: of Erergy, Pitisburgh Energy Technology Cenier, December 14, 1992,
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of Alaska in FY 1991. The annual state education revenue contribution is based on information provided
by the Denali Borough School District (Novak 1992). Miscellaneous/user fee projections are based on
borough population at a rate of $5 per person per year. Given these assumptions, the Denali Borough
would receive an additional $456,572 in 1995-1996 because of HCCP construction. The impacts of this
revenue are discussed under public service impacts in Sect. 4.1.8.5.

All unincorporated communities in the state receive the same amount of funding ($11,920 for
FY 1991) from the Alaska Department of Community and Regional Affairs (ADCRA), regardless of
population. Thus, Healy and Denali Park would not receive additional state funding because of
population growth. However, the volunteer fire departments in Healy and Denali Park would receive
increased revenues because of increases in population. For FY 1991, the departments received $4.915 per
person from ADCRA. Assuming the same per capita rate for the peak construction period, the Tri-Valley
Volunteer Fire Department would receive an additional $1784 and the Denali Park Volunteer Fire
Department would receive an additional $93.

Impacts of Demonstration
The Denali Borough would also be the major beneficiary of increased local government revenues
during demonstration of the HCCP. Table 4.1.14 contains projections of the additional revenue that the
borough could receive during demonstration. The projections are based on the following assumptions.
No additional revenue would come from the borough's 4% bed tax during operations because
workers would live in permanent housing. However, the borough would receive revenue from the
severance tax (5¢ per ton) levied on coal produced by UCM for the HCCP. Based on a coal consumption

Table 4.1.14. Projected Healy Clean Coal Project-related increases in
Denali Borough revenues during the demonstration (1997)

Severance tax $16,750
State municipal assistance 5,100
State revenue sharing 1,964
State education revenue 428,196
Miscellaneous/user fees 510

Total £452,520

Sources: AIDEA (Alaska Industrial Development and Export Autherity) Second Draft
Environmental Information Volume, Healy Clean Coal Project, Healy, Alaska, prepared by Stone and
Webster Engineering Corp., Denver, September 1991; Letter from J. Novak, Superintendent, Denali
Borough Schaeol District, to E. W. Evans, U.S. Department of Energy, Pitisburgh Energy
Technology Center, December 14, 1992.
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rate of 335,000 tons/year, the borough would receive $16,750 from the severance tax during
demonstration and each year of normal operations.

The borough also would benefit from population growth in terms of additional revenues from user
fees and state municipal assistance, revenue sharing, and education revenue funds. Table 4.1.14 assumes
the per capita rate of funding discussed in Sect. 4.1.8.4. Based on the current funding rates, the Denali
Borough would receive an additional $452,520 because of HCCP demonstration. The impacts of this
revenue are discussed under public service impacts in Sect. 4.1.8.5.

Using the per capita rate used for FY 1991 ($4.915), the Tri-Valley Volunteer Fire Department
would receive an additional $477 from ADCRA during demonstration. The Denali Park Volunteer Fire
Department would receive additional funding of $25.

4.1.8.5 Public Services

‘ The influx of workers associated with HCCP construction and operation would create additional
demand for public services, particularly in Healy and Denali Park. Conversely, population growth would
generate additional local government revenues that could offset the cost of increased demand. Itis
important that additional revenues cover the cost of additional services because, without the HCCP, the
borough’s revenues are projected to exceed expenditures by only $9700 (see Tables 3.8.4 and 3.8.5). The
following subsections assess the impacts of HCCP-related demand on public services, as well as the
Denali Borough’s ability to meet the increased demand.

Impacts of Construction

During the HCCP peak construction period, 363 additional residents are anticipated in Healy and
19 additional residents are anticipated in Denali Park. An additional $456,572 in borough revenues would
be generated to provide public services. The HCCP’s impacts to particular services are discussed in the
following paragraphs.

'Education. Projected Tri-Valley School enrollment in 1995-96 without the HCCP is 285 students,
120 more than the current capacity of 165 (see Table 3.8.6). With an average household size of 2.8 and
80% of the children of school age, population growth (see Table 4.1.8) would increase Tri-Valley
enroliment by approximately 22 students. These additional students would increase projected enrollment
to 307, exceeding current capacity by 142 students. However, annual state education funding would
increase by over $400,000 and the borough’s annual contribution would increase by approximately
$217,716. Itis expected that current plans to expand and remodel the Tri-Valley School would
accommodate the growth related to HCCP construction, and that impacts to education would not be
major (Novak 1992; Brewer 1993).

Public utilities. Under the construction camp scenario, 35 pcfmanent housing units wouid be
required for workers accompanied by their families. Given the existing housing stock in the
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Healy-Denali Park area, this demand would require some residential construction. However, the impacts
of installing additional private septic systems are not expected to be major. The local water supply is also
considered adequate to meet the additional demand of 35 new residences.

Solid waste disposal. A waste disposal company would be contracted to dispose of solid wastes
from HCCP construction and from the construction camp. Workers living in Healy and Denali Park
would take their solid wastes to the Healy landfill. Residents of Alaska were estimated to generate an
average of 4.3 1b of landfiil waste per day in 1989 (Glenn 1990). Assuming the same rate for 1995, the
additional residents living outside the construction camp would generate approximately 300 tons of waste
in the Healy landfill each year. This would represent about a 50% increase in current disposal rates.

When the Healy landfill was new, it was estimated 10 have a capacity of 20 years at normal disposal
rates. However, the additional solid waste generated by increases in tourism and facility construction at
DNPP filled much of the landfill’s space. Because of this additional waste, it is likely that the borough
will have to locate new landfill space before the year 2000. Additional waste generated by workers living
in Healy and Denali Park during HCCP construction would exacerbate the area’s existing need for a new
landfill. Although relocation of municipal landfills is often a problem, there is ample space for a new
landfill in the Healy area. Alternative landfill sites are discussed in Sect. 4.1.10.

Transportation. HCCP construction would generate additional traffic on roads in the Healy area
in two ways. First, maffic would increase as trucks transporting construction materials from Anchorage
travel the George Parks Highway and the Healy Spur Highway to the work site. However, the estimated
two deliveries of materials per day should create negligible traffic impacts. Second, traffic would increase
as direct and indirect workers and their families travel to and from work and other destinations in the
region. Because HCCP would have a construction camp near the project site, it is expected that direct
workers would not drive to and from work each day. However, it is estimated that direct workers’ family
members and indirect workers and their families would generate between 100 and 150 additional trips
(one way) per day on the George Parks Highway and the Healy Spur Highway. These newly generated
trips are not expected to create traffic congestion at particular times of the day (e.g., during construction
shift changes), because most of the trips would not be made to or from the construction site. Using the
low estimate (100 trips), this additional traffic would represent increases of 14% and 29% over the
existing traffic on the Healy Spur Highway at the George Parks Highway and Healy School Access Road
intersections, respectively (see Table 3.8.7).

Police and fire protection. HCCP construction is expected to affect police protection in the Healy
vicinity, regardless of the fact that a construction camp would be provided. The presence of a 300-person
construction work force would stretch the resources of the Alaska state troopers who service the area,
adding to the difficult task of providing police protection for the entire borough. Even so, it is extremely
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unlikely that additional troopers would be assigned to the area because funding cutbacks have forced the
closure of state trooper stations elsewhere in Alaska.

Construction would likely impact fire protection in Healy and Denali Park, as the communities’
combined population is projected to increase by 67% by 1996 (see Sect. 4.1.8.1). The volunteer fire
departments in Healy and Denali Park would receive increased state funding with population growth (see
Sect. 4.1.8.4), but the influx of people still might make it difficult for the departments to maintain their
current levels of service. The project participant would mitigate impacts by providing trained
fire-fighting personnel during the construction period with adeguate equipment and supplies to protect the
HCCP site and the work force in the construction camp.

Medical services. Although HCCP construction would increase the Healy area’s population by
67%, local medical personnel have stated that the project would not have substantial impacts on
medical services in the area (Price 1992; Winklmann 1992). If impacts did become severe, the project
participant would mitigate impacts by providing a trained emergency medical technician on staff during
the major construction period to service both the HCCP site and the construction camp. Also,
arrangements would be made for helicopter medivac services out of Fairbanks in the event of
life-threatening emergencies.

Impacts of Demonstration

During the demonstration, there would be 97 additional residents in Healy and 5 additional
residents in Denali Park. An additional $452,520 in borough revenues would be generated to provide
public services. Given these figures, the HCCP's impacts to particular services are discussed below.

Education. With an average household size of 2.8 and 80% of the children of school age,
population growth during demonstration (see Table 4.1.9) would increase Tri-Valley School enrollment
by approximately 22 students. Tri-Valley enrollment in 1996-97 without the HCCP is projected to be
approximately 290 students, 125 more than the current capacity of 165. The addition of 22 students
would increase projected enrollment to 312, exceeding capacity by 147 students. Annual state education
funding would increase by aver $400,000, and the borough’s annual contribution woutd be approximately
$290,288. If the Tri-Valley School’s capacity is permanently expanded to meet HCCP-construction
related growth, additional expansion would not be required as a result of the demonstration, and impacts
to education would not be major (Novak 1992; Brewer 1993),

Public utilities. During the dcmonslrau'on, 40 permanent housing units would be required for
HCCP and UCM workers. Given the existing housing stock in the Healy-Denali Park area, and the fact
that additional homes would be built during HCCP construction, this demand would not require new
residential construction. Thus, no new impacts would arise from installing additional private septic
systems. The local water supply is considered adequate to meet the additional demand of 40 new
residences.
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Solid waste disposal. Workers living in Healy and Denali Park would take their solid waste to the
Healy landfill. On average, residents of Alaska generated an estimated 4.3 1b of landfill waste per day in
1989 (Glenn 1990). Assuming the same rate for 1997, the additional residents would generate over
80 tons of waste in the Healy landfill per year. This would represent about an 13% increase in current
disposal rates. It is likely that the borough will have to locate additional landfill space before the year
2000 (see Sect. 4.1.8.5); if a new landfill becomes operational, it is expected that impacts to that landfill
would be minimal,

Transportation. During HCCP demonstration, traffic in the Healy area would increase as direct
and indirect workers and their families travel and from work and other destinations in the region. Direct
and indirect workers and their families are expected to generate between 50 and 100 additional trips (one
way) per day on the George Parks Highway and on the Healy Spur Highway. With a low estimate (50
trips), this additional traffic would increase the existing traffic on Healy Spur Highway at the George
Parks Highway and Healy School Access Road intersections by 7% and 14%, respectively (see
Table 3.8.7). Increases of this size are not expected to create substantial impacts on traffic volumes in the
Healy area.

Because ice-free water from the combined thermal discharge of Healy Unit No. 1 and the HCCP
would extend down the Nenana River approximately 10 miles (including the transitional area)

(Sect. 4.1.3.2), elevated water temperatures could shorten the length of time the river remains frozen each
year near the village of Ferry which is located on the east bank about 13 miles downstream of the HCCP
proposed site. Consequently, the ability of Ferry residents and small, local mining operators to cross the
frozen river by vehicle during winter months could be impaired. The ability to drive across this ice bridge
is very important to the community because the only other means of access is a railroad bridge. Although
the railroad bridge has a walkway that is used by Ferry residents when the river is not frozen, it is
inconvenient and very expensive for residents and local mining operations to bring supplies and
equipment to Ferry by rail. Also, most Ferry residents prefer driving across the ice bridge to walking
across the railroad bridge during the cold Alaskan winters,

In most years, it is possible to drive vehicles and heavy mining equipment across the frozen Nenana
River at Ferry from early January until early April. In the unlikely event that HCCP thermal discharge
prevented the river from freezing solid near Ferry, and thus prevented residents and miners from using the
ice bridge, major socioeconomic impacts would result. Heavy supplies and equipment would have to be
brought to Ferry by rail, resulting in higher costs and increased time spent coordinating and scheduling
rail service.

In the more likely event that HCCP thermal discharge caused the river to freeze later and thaw
earlier than usual, socioeconomic impacts would not be substantial. Residents and miners would still be
able to transport supplies and equipment across the frozen river, but for a shorter time period each winter.
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Because the people who live and work near Ferry are accustomed to using alternative means of
transportation for 9 months each year, a reduction in the period of ice bridge availability would likely
have only minor sociceconomic impacts.

Police and fire protection. HCCP demonstration is expected to have minor impacts on police
protection in the Denali Borough. Although the arrival of 102 new residents (an increase of
approximately 6% over current population) would create more casework for the Alaska state troopers, the
impacts would not be as large as those expected with the construction work force.

The demonstration is expected to create minor impacts on fire protection in the Healy vicinity. The
volunteer fire departments in Healy and Denali Park would receive increased state funding with
population growth (see Sect. 4.1.8.4), but it is likely that new housing development in the Healy
Subdivision would make it more difficult for the departments to maintain their current levels of service.

Medical services. HCCP demonstration would rot impact medical services in the Healy vicinity.
Both the Healy Clinic and the Railbelt Mental Health and Addictions Program have indicated that they
could accommodate the influx of persons associated with the demonstration (a 6% increase over current
borough population) (Price 1993; Winklmann 1992).

4.1.8.6 Tourism and Recreation
Several aspects of HCCP construction and operation could affect tourism and recreation in the
study area. The following subsections discuss potential causes and the significance of these impacts.

Impacts of Construction

Potential direct impacts of HCCP construction on tourism and recreation were evaluated. Direct
impacts would be those generated by construction noise and traffic and by changes in the site’s visual
appearance. Given the HCCP’s location and the area’s terrain, it is unlikely that construction-related
noise would be heard along the more heavily used portions of the Nenana River (see Sect. 4.1.9).
Blasting would not occur at the project site. Some noise might be noticeable on the Nenana River within
a 500-ft radius of the construction site, but most recreational boating occurs south of the site.

Because traffic generated by HCCP construction would not substantially affect traffic on the Parks
Highway, it is not expected to have major impacts on tourism and recreation. Given existing levels of
traffic from tourism and recreation in the summer, and the fact that the Parks Highway is the main route
for transporting materials between Anchorage and Fairbanks and on to the North Slope, construction is
not expected to affect the regional transportation system.

HCCP construction would create adverse visual impacts at the construction site, including
increased dust levels. Given the nature of the terrain, however, visual impacts to recreation activities
would be limited to the Nenana River Valley in the immediate vicinity of the project site and some high
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elevation areas in the northeast section of DNPP (see Sect. 4.3.1). Because most recreational boating
occurs south of the site, impacts are expected to be minor,

Impacts of Demonstration

Demonstration of the HCCP could potentially affect tourism and recreation by generating noise and
by altering the area’s aesthetic environment. The noise generated by the HCCP is expected to be similar
to that generated by the existing Healy Unit No. 1 (see Sect. 4.1.9). Given the HCCP’s location and the
area’s terrain, it is unlikely that operations-related noise would be heard along the more heavily used
portions of the Nenana River. Some noise might be noticeable on the Nenana River within a 500-ft radius
of the project site, but most recreational boating occurs south of the site in the Nenana River Gorge.

The demonstration would create visual impacts at the project site, including the visual presence of
the new power plant, increased levels of coal dust, and increased dust generated along the coal haul road
from the UCM mine. Given the nature of the terrain, however, visual impacts to recreation activities
would be limited to the Nenana River Valley in the immediate vicinity of the project site and some high
elevation areas in the northeast section of DNPP (see Sect. 4.3.1). Because most recreational boating
occurs south of the site, visual impacts are expected to be negligible.

4.1.9 Noise

The most obvious adverse impact to humans and their environment associated with moderate noise
levels (65 dBA) in a community is the disturbance of the local ambience. Extremely loud (75 dBA) noise
interferes with human speech intelligibility and can physiologically damage hearing in humans and
wildlife. Noise can also disturb wildlife behavior patterns. In particularly sensitive species, mating rituals
can be affected; this, in turn, can affect species populations. Such changes can ultimately upset the
balance of an ecosystem. Table 4.1.15 provides sound intensity levels associated with familiar sources of
sound.

A discussion of the increased noise expected in the Healy area as a result of construction and
operation of the HCCP follows.

4.1.9.1 Construction

Ambient noise levels would temporarily increase in the immediate vicinity of Healy Unit No. 1
during construction of the HCCP because of heavy equipment operation, traffic from large haul and
delivery vehicles, increased commuter traffic, and machinery operation. Ranges of noise emitted by
various types of construction equipment are listed in Table 4.1.16. Noise would be intermittent and would
vary during construction with the different activities in progress (i.e., with ground clearing, excavation,
demolition, and paving).
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Table 4.1.15. Sound intensity levels associated with familiar sources of sound
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Table 4.1.16. Typical construction equipment noise ranges
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The maximum noise level from the sources listed in the table would be that associated with peak
operation of pile drivers (105 dBA at 50 ft from the source). This level approximates the noise emitted by
a loud motorcycle 20 ft away (Canter 1977). At 400 ft from a pile driver, noise has attenuated to about
77 dBA (Golden et al. 1979), which is a few decibels less than the noise from a light truck. The distance
to the community of Healy is about 1.5 miles or 7960 ft (see Fig. 3.9.1, Location 3). Because noise
attenuates with distance, construction noise would not be perceptible in the Healy residential area;
therefore, impacts are expected to be negligible. Noise from construction would be perceptible in the
Waugaman Recreational Village about 0.3 miles from the HCCP site, and it could annoy residents.
However, because high levels of noise would not be continuous, major adverse impacts are not expected.

Impacts to wildlife from increased noise would not be substantial either, because birds and animals
in the vicinity are most likely accustomed to the existing noise from Healy Unit No. 1, the Alaska
Railroad, and the frequent coal haul trucks from the UCM Poker Flats Mine. Although additional noise
from construction may cause wildlife to avoid the power plant area, only temporary, minor adverse effects
to wildlife are expected (see Sect. 4.1.5.1).

4.1.9.2 Operation

Noise from HCCP operation would be generated by sources similar to those at Unit No. 1. These
include forced draft and induced draft fans, baghouse operations, coal handling operations, and light and
heavy vehicular traffic (delivery of coal and limestone, ash removal, and workers). Bradley (1985)
reported that noise levels at a power production facility increase by 3 dBA for every doubling in megawatt
rating. Because the HCCP would have a rating double that of Unit No. 1, a 3-dBA increase in noise is
expected. At Unit No. 1, the ambient sound level at 500 ft was reported to be 54 dBA (AIDEA 1990).
Therefore, the sound level from the HCCP should be about 57 dBA at 500 ft. This level has been reported
to cause mild annoyance (5% of the population) and sleep distirbance (Golden et al. 1979) but does not
interfere with speech or cause hearing impairment. In the Waugaman Recreational Village about
0.3 miles (1500 ft) east of the plant site, only a slight perceptible increase in noise might be noted.
Impacts would be minor. Because the residential population at Healy is located more than a mile to the
north and west of the HCCP proposed site, attenuation would make operational noise from the HCCP
indistinguishable from ambient noise in the Healy community. Therefore, impacts from increased noise
would be negligible.

During the combined operation of the HCCP and Healy Unit No. 1, a noise level of 59 dBA is
expected at a distance of 500 ft (an increase of 5 dBA from operation of Unit No. 1 alone). This
calculation is based on information from Canter (1977), which assists in calculating the cumulative dBA
when the difference between two or more sound levels is known. Such an increase may be perceptible at
the Waugaman Recreational Village, but noise at this level should at worst annoy residents only mildly
(Golden et al. 1979). Nevertheless, the proposed design of the HCCP includes a silencer for the intake of
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the forced-draft fan to decrease the cumulative noise from the two units to 48 dBA at Waugaman Village,
which is 4 dBA above the existing level. With this mitigation, perception of noise from operation of the
HCCP and Unit No. 1 would be slight at Waugaman Recreational Village, and major impacts are not
expected. Because of aftenuation with distance, cumulative noise levels in the Healy community would
be imperceptible from ambient sounds, and impacts would be negligible.

Impacts of increased noise on wildlife populations are discussed in Sect. 4:1.5.1. Although
additional noise from operation may cause wildlife to avoid the power plant area, no adverse effects to
wildlife are expected.

4.1.10 Waste Management

As part of the proposed project, the existing fly ash ponds at Healy Unit No. 1 would be eliminated.
- Undisturbed contaminated soils would be buried beneath new construction fill. Dry fly ash from the
HCCP and Unit No. 1 would be stored in silos. Ash would be trucked to the UCM Poker Flats mine for
disposal; ash from Unit No. 1 is already being placed there, along with some contaminated soils from the
base of the existing fly ash pond. Ash from the HCCP would contain two new constituents: calcium
sulfate and calcium sulfite from desulfurization of the flue gas. The presence of calcium sulfate and
calcium sulfite in the ash is not a major waste management concermn because they are nontoxic
components. The combined disposal rate from the HCCP and Unit No. 1 would be more than five times
the current disposal rate. However, there is no risk of exceeding the ash disposal capacity of the large,
deep, open-pit mine. The combined annual disposal rate of ash from Unit No. 1 and the HCCP would be
less than 1% of the annual coal and overburden combined production rate at the UCM mine.

Construction rubble and construction camp garbage and trash may be trucked to the community
landfill near the town of Healy. Permanent residents would continue to have access to this facility.
However, the additional waste generated during HCCP construction likely would hasten the borough's
search for additional landfill space (see Sect. 4.1.8.5).

The Healy landfill’s existing permit may expire or be withdrawn before HCCP construction
begins. If the existing permit is not renewed before HCCP construction begins, there are other
alternatives for the disposal of construction rubble and construction camp garbage. Closure and
decommissioning of Healy’s present landfill may force the borough to select a new landfill site to be
permitted by the state. Solid waste from the HCCP may be disposed of at one of the several permitted
sites: a possible new landfill at Healy, the Nenana Municipal Landfill (which has a long-term permit),
the UCM mine (where construction rubble has been placed in the past), or some other site to be
determined later. In one possible scenario, the relatively small gaantity of construction camp garbage
would be hauled to Nenana (approximately 50 miles to the north), and the relatively large quantity of
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construction rubble would be hauled to the UCM mine by returning coal trucks. Delivery of
construction camp garbage to the UCM mine is not being considered.

4.1.11 Electromagnetic Fields

Electrical power transmission lines produce electromagnetic fields around them. Transmission
lines currently are being used to convey electricity at Healy Unit No. 1, and the HCCP at the proposed site
would tap into these existing lines. The issue of electromagnetic fields potentially affecting human health
has become increasingly visible over the past several years. The following summary of public health
effects of electromagnetic fields is excerpted from Sagan (1988).

The question of the carcinogenicity of electric and magnetic fields has been raised in several
epidemiological studies. Whether electric and magnetic fields are a cancer hazard remains a matter of
scientific debate. The risk to individuals, if it exists, is probably small. Human, laboratory, and basic
research in the United States and elsewhere is now in progress to resolve this issue. As aresult, it is
likely that answers will emerge in the next few years. Other possible effects, such as those involved in
human reproduction or in leaming or behavior, should also receive research attention. At this moment,
however, there is no convincing evidence of hazard in these or other facets of human health.

More recently, the National Radiclogical Protection Board (1992) has stated: “The
epidemiological findings that have been reviewed provide no firm evidence of the existence of a
carcinogenic hazard from exposure of paternal gonads, the fetus, children, or adults to the extremely low
frequency electromagnetic fields that might be associated with residence near major sources of electricity
supply, the use of electrical appliances, or work in the electrical, electronic, and telecommunications
industries.”

EPA is currently undergoing a review of available evidence to determine whether electromagnetic
fields may be classified as carcinogens (EPA 1990a). Because the HCCP would use existing transmission
lines and the electricity generated would replace electricity currently being bought from Anchorage
utilities, the HCCP is not expected to change the existing level of effects, if any.

4.1.12 Worker Health and Safety

Worker protection during the construction and operation of power generating facilities is fairly well
established. With proper safety training, audits, and enforcement of safety rules, on-the-job accidents
would be low. Two potential hazards that may increase the possibility of worker exposure are (1) leaks
and spills of gases or hazardous chemicals and (2) contaminated equipment. These hazards would be
minimized by frequent training sessions to define the work area and its potential hazards and subsequent
internal audits to assess the effectiveness of the training.




[ Healy Clean Coal Project EIS

Worker health and safety would be enhanced through worker awareness of proper eye, ear, head,
foot, and other protective devices to be used during construction and operation of the HCCP. HCCP
management would ensure use of such protective devices in accordance with the requirements of the
Occupational Heaith and Safety Act. Safety information would aiso be properly posted in employee
break areas.

Table 4.1.17 presents a generic list of chemicals associated with coal-fired power plants that may
be present as part of the solid, liquid, and airbome wastes from the proposed HCCP. Health effects
associated with the chemicals are also listed. During construction and operation of the HCCP, employees
would be informed of the health effects of chemicals actually present and the means to avoid exposure.

Reductions in atmospheric emissions from the proposed HCCP would have corresponding
increases in solid wastes. Because the ash is to be contained in a disposal silo until it can be transported to
the UCM Poker Flats mine site for mine pit disposal, impacts to solid waste sites would be negligible.
The retumn of ash to the mine would minimize potential impacts to health and safety. Although the
responsibility of disposal methodology at the mine belongs to UCM, disposal would be conducted
according to the requirements of the Surface Mining Control and Reclamation Act of 1977 (SMCRA),
regulations and a permit pursuant to the Alaska Surface Coal Mining Control and Reclamation Act,
and other appropriate local, state, and federal regulations.

4.1.13 Transportation Accident Involving Hazardous Materials

Caustic soda and sulfuric acid would be trucked routinely to the HCCP site during the
operational phase. Safe iransportation of these products to the HCCP would be the responsibility of
vendors. Appropriate vendors would be required to follow U.S. Department of Transportation (DOT)
regulations with respect to transportation of hazardous materials in their custody on public highways.
DOT regulations pertaining to safe transport of hazardous materials include spill pre véntion, control,
and countermeasures. The use of public roads for off-site transportation of hazardous wastes from the
HCCP (if there are any) to an approved hazardous waste landfill also would be subject to DOT
regulations.

Mitigation measures for potential hazardous materials spills on public highways would be
negotiated between vendors and DOT. In one suggested mitigation measure, caustic soda and sulfuric
acid trucks would travel together. If an accidental spill were to occur, one of these products could be
used to neutralize the other as a rapid response countermeasure. Within a few days, a cleanup crew
would either decontaminate or remove contaminated soils. Although the pH would be conitrolled,
affected surface water bodies would be temporarily enriched in sodium sulfate. The previously
suggested countermeasure would require approval from DOT.,
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approximately 0.5 acres of wet sedge-grass wetlands and even smaller wetland areas at the crossing of
Dry Creek. An area of 1.5 acres of young balsam poplar vegetation that would be disturbed by the
transmission line would also be considered wetland because it occurs on the second terrace of the Nenana
River. Hence, an estfimated 22 acres of wetland could be disturbed by construction at the alternative site,
of which approximately 2 acres currently supports wetland botanical and zoological life. The rest of the
wetlands are highly disturbed and largely unvegetated.

4.2.7 Prehistoric and Historic Resources

No known prehistoric or historic resources are located at the alternative HCCP site. Consequently,
the Alaska SHPO does not foresee any direct impacts to prehistoric or historic resources from plant
construction or operation (Bittner 1991).

Of the prehistoric sites listed in Sect. 3.7.1, three (HEA-140, HEA-141, and HEA-142) are located
closer to the alternative site than to the proposed site. However, these prehistoric sites are all located
more than 1 mile from the altenative site; that distance makes impacts from plant construction unlikely.
The historic site closest to the altemative HCCP location (HEA-237) is more than 4 miles away and,
consequently, would not likely be affected by plant construction.

4.2.8 Socioeconomics

Because the alternative site is only about 4 miles north-northwest of the proposed site, the
socioeconomic impacts expected during construction at the alternative site are generally similar to those
expected at the proposed site. However, it is expected that 45 workers would be required to demonstrate
the HCCP at the alternative site (compared with the 32 employees at the proposed site because some jobs
could be combined if the HCCP were adjacent to Unit No. 1), After including the families of the direct
and indirect workers, the larger work force would result in greater long-term socioeconomic impacts in
the Denali Borough. The socioeconomic impacts of HCCP demonstration at the alternative site are
discussed in the following sections.

4.2.8.1 Population

The number of workers required to demonstrate the HCCP at the altemative site would peak at 52
in 1997. Seven of the workers would be non-GVEA personnel temporarily on-site zo monitor the HCCP
demonstration. Therefore, growth calculations are based on a demonstration staff of 45. Given the
employment skills required for HCCP operations, the majority of the work force would in-migrate from
outside the Denali Borough.

With the same assumptions about the HCCP, indirect, and UCM work forces as in Sect. 4.1.8.1,
total population growth during demonstration at the alternative site can be projected for the Denali
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Borough (Table 4.2.3). Assuming the demonstration work force size (45), the borough’s population
would increase by approximately 134 people by 1997.

Table 4.2.3. Projected Healy Clean Coal Project-related
population growth during demonstration at
the alternative site (1997)

Direct growth
Qperations work force 45
Number accompanied by family (85%) 38
Average household size x2.8
‘Workers plus families 106
Number unaccompanied by family (15%) +7
Total direct growth 113
Indirect growth
Indirect jobs created (Usibelli Coal Mine) 8
Number accompanied by family (85%) 7
Average household size %23
Workers plus family 20
Number unaccompanied by family (15%) +1
Total indirect growth 21
Total population growth
(direct growth plus indirect growth) 134

Sources: ORNL staff projections based on data from AIDEA (Alaska Industrial
Development and Export Authority) Second Draft Environmental Information Volume,
Healy Clean Coal Project, Healy, Alaska, prepared by Stone and Webster Engineering
Corp., Denver, September 1991; Instinute of Social and Economic Research, Economic and
Demographic Projections for the Alaska Railbell: 1988-2010, prepared for the Alaska
Power Authority, August 1988; U.S. Department of Commerce, 1990.

Implications of Population Growth

The peak year for total HCCP-related growth would be 1996—1997, when both the construction and
operations work forces would be at the alternative site simultanecusly. As indicated in Table 4.1.8,
construction-related growth is projected to be approximately 382 persons by 1996. Because the
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demonstration workers would also be on-site, operations at the altemative site would add 134 people in
1996 and early 1997 (see Tabie 4.2.3). Therefore, it is projected that total HCCP-related growth would
add approximately 516 people to the Denali Borough’s population if the alternative site is chosen.

Based on the projections in Table 4.1.7, HCCP-related growth would represent approximately 26%
of the Denali Borough’s 1996 population. Assuming that the growth would occur in Healy and Denali
Park, the increase represents 71% of the two communities’ projected 1996 populations combined. A
population increase this large is likely to have even greater long-term socioeconomic impacts than
population growth projected for the proposed site.

4.2.8.2 Employment and income

It is expected that 45 workers would be required to demonstrate the HCCP at the alternative site
(7 additional non-GVEA personnel would be on-site to monitor the demonstration, but they would not be
permanent workers and are not included in this analysis). These jobs are not expected to affect local
employment directly, however, because the additional workers would be brought in from outside the
Denali Borough.

The major employment impact for the borough would be the likelihcod that some of the temporary
indirect jobs created during construction would become permanent jobs. AIDEA projects that indirect
employment during operations would create approximaiely 13 permanent jobs for borough residents. It is
expected that these jobs would be filled by residents who held temporary jobs during HCCP construction.
The need to produce additional coal for the HCCP would also create eight jobs with UCM but most of
these workers are expected to come from outside the borough.

The creation of 13 permanent jobs would have minor impacts on employment in the Denali
Borough. With approximately 841 jobs in the local economy (see Table 3.8.2), 13 jobs would increase
local employment by 1.5%.

Total annual wages for HCCP operating staff at the alternative site would average $2.48 million
(Table 4.2.4). In addition, annual wages generated by the eight additional jobs at UCM are projected t0
average $384,000. Unlike direct wages during construction, the wages paid to GVEA and UCM
employees would affect local income levels directly because the workers would be permanent borough
residents. The economic impacts of direct wages would be greater for the alternative site than the
proposed site.

Total annual wages associated with the indirect jobs are projected to average over $200,000 in 1997
(Table 4.2.4), as the average annual wage for the 13 indirect workers would be $15,600. As with indirect
employment, indirect wages eamed during HCCP operations would have minor economic impacts in the
Denali Borough.
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Table 4.2.4. Projected annual Healy Clean Coal
Project-related wages during demonstration at
the alternative site (in thousands of dollars)

Wage type 1997
Direct 2475
{(operations)
Usibelli Coal 384
Mine
Indirect 203
Total 3,062

Source: AIDEA (Alaska Industrial Development and Expornt Authority) Second
Draft Environmental Information Volume, Healy Clean Coal Project, Healy, Alaska,
prepared by Stone and Webster Engineering Corp., Denver, September 1991.

4.2.8.3 Housing

Based on the residential distribution of the current GVEA work force at Healy Unit No. 1, 95% of
the proposed HCCP demonstration work force (43 workers) would reside in Healy, and 5% (2 workers)
would reside in McKinley Park. In addition, eight UCM workers would require permanent housing in the
Healy—Denali Park area.

As with demand during construction, housing demand due to demonstration at the alternative site
(53 units) is expected to impact housing availability. However, because demonstration-related demand
would overlap with construction-related demand in late 1996, there would be more severe impacts to
housing availability than during operations alone. Using the construction camp scenario for 1996,
housing demand for construction and operations work forces at the alternative site combined would be
102 units. It is expected that demand this great would have even larger impacts on housing availability
than if the proposed site were chosen.

4.2.8.4 Local Government Revenues

The Denali Borough would be the major beneficiary of increased local government revenues during
demonstration of the HCCP. Table 4.2.5 contains projections of the additional revenue that the borough
could receive during demonstration at the alternative site. The projections are based on the same
assumptions as in Sect. 4.1.8.4. '

No additional revenue would come from the borough’s 4% bed tax during operations because
workers would live in permanent housing. However, the borough would receive revenue from the
severance tax (5¢ per ton) levied on coal produced by UCM for the HCCP. Based on a coal consumption
rate of 335,000 tons/year, the borough would receive $16,750 from the severance tax during
demonstration at the aiternative site.
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Table 4.2.5. Projected Healy Clean Coal Project-related increases in
Denali Borough revenues during demonstration at the alternative site

Severance tax 16,750
State municipal assistance 6,700
State revenue sharing 2,580
State education revenue 428,196
Miscellaneous/user fees 670

Total $454,896

Sources: AIDEA (Alaska Industrial Development and Export Authority) Second Draft
Environmental Information Volume, Healy Clean Coal Froject, Healy, Alaska, prepared by Stone and
Webster Engineering Corp., Denver, September 1991; Letter from J. Novak, Superintendent, Denali
Borough School District, to Dr. E. W. Evans, U.S. Departmeni of Energy, Pittsburgh Energy
Technology Center, December 14, 1992.

The borough also would benefit from population growth in terms of additional revenues from user
fees and state municipal assistance, revenue sharing, and education revenue funds. Table 4.2.5 assumes
the per capita rate of funding discussed in Sect. 4.1.8.4. Based on current funding rates, the Denali
Borough would receive an additional $454,896 because of HCCP demonstration at the alternative site.
The impacts of this revenue are discussed under public service impacts in Sect. 4.2.8.5.

Using the per capita rate used for FY 1991 ($4.915), the Tri-Valley Volunteer Fire Department
would receive an additional $624 from ADCRA during the demonstration. The Denali Park Volunteer
Fire Department would receive additional funding of $34.

4.2.8.5 Public Services

During demonstration at the altermnative site, there would be 127 additional residents in Healy and 7
additional residents in Denali Park. An additional $454,896 in borough revenues would be generated to
provide public services. Given these figures, the HCCP’s impacts to particular services are discussed in
the following paragraphs.

Education. With an average household size of 2.8 and 80% of the children of school age,
population growth during demonstration at the alternative site (see Table 4.2.3) would increase Tri-Valley
School enrollment by appmximatély 35 students. Tri-Valley enrollment in 1996-97 without the HCCP is
projected to be approximately 290 students, 125 more than the current capacity of 165. The addition of
35 students would increase projected enrollment to 325, exceeding capacity by 160 students. Annual state
education funding would increase by over 3400,000 and the borough's annual contribution would
increase by approximately $290,288. If the Tri-Valiey School’s capacity is permanently expanded to
meet HCCP construction-related growth, additional expansion would not be required as a result of
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demonstiration, and impacts to education would not be major. The $53,669 deficit in education funding
projected for the borough without the HCCP (see Tables 3.8.4 and 3.8.5). Funds would have to be
diverted from sources other than state education revenue to offset this shortage, thereby creating an
overall budget deficit larger than that projected for population growth associated with the proposed site.

Public utilities. During demonstration at the alternative site, 53 permanent housing units would be
required for HCCP and UCM workers. Given the existing housing stock in the Healy—-Denali Park area,
and the fact that additional homes would be built during HCCP construction, this demand would not
require new residential construction. Thus, no new impacts would arise from installing additional private
septic systems. The local water supply is considered adequate to meet the additional demand of 53 new
resigdences.

Solid waste disposal. Workers living in Healy and Denali Park would take their solid waste to the
Healy landfill. On average, residents of Alaska generated an estimated 4.3 Ib of landfill waste per day in
1989 (Glenn 1990). Assuming the same rate for 1997, the additional residents would generate over
105 tons of waste in the Healy landfill per year. This would represent about a 17% increase in current
disposal rates. It is likely that the borough will have to locate additional landfill space before the year
2000 (see Sect. 4.1.8.5); if a new landfill becomes operational, it is expected that impacts to that landfill
would be minimal.

Transportation. During HCCP demonstration, traffic in the Healy area would increase as direct
and indirect workers and their families travel and from work and other destinations in the region. Direct
and indirect workers and their families are expected to generate between 50 and 100 additional trips (one
way) per day on the George Parks Highway and on the Healy Spur Highway. With a low estimate (50
trips), this additional traffic would increase the existing traffic on Healy Spur Highway at the George
Parks Highway and Healy School Access Road intersections by 7% and 14%, respectively (see
Table 3.8.7). Increases of this size are not expected to create substantial impacts on traffic volumes in the
Healy area.

HCCP demonstration at the alternative site could affect use of the ice bridge near the village of
Ferry (see Sect. 4.2.3). Thermal discharge from the HCCP altemative site, which is located closer to
Ferry, would be more likely to reduce the amount of time the ice bridge could be used each winter than
thermal discharge from the proposed site, resulting in slightly greater socioeconomic impacts.

Police and fire protection. HCCP demonstration at the alternative site is expected to have minor
impacts on police protection in the Denali Borough. Although the arrival of 134 new residents (an
increase of over 7% of current population) could create more casework for the Alaska state froopers, the
impacts would not be as large as those expected with the construction work force.

Demonstration at the alternative site is expected to create minor impacts on fire protection in the
Healy vicinity. The volunteer fire departinents in Healy and Denali Park would receive increased state
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funding with population growth (see Sect. 4.2.8.4), but it is likely that new housing development in the
Healy Subdivision would make it more difficult for the departments to maintain their current levels of
service,

Medical services. HCCP demonstration at the alternative site would not have major impacts on
medical services in the Healy vicinity. Both the Healy Clinic and the Railbelt Mental Health and
Addictions Program have indicated that they could accommodate the influx of persons associated with
demonstration at the alternative site (a 7% increase over current borough population) (Price 1993;
Winklmann 1992).

4.2.8.6 Tourism and Recreation

Demonstration of the HCCP at the alternative site could potentially affect tourism and recreation by
generating noise and by altering the area’s aesthetic environment. The noise generated by the HCCP is
expected to be similar to that generated by the existing Healy Unit No, 1 (see Sect. 4.1.9). Given the
location of the alternative site and the area’s terrain, it is likely that operations would have less impact on
the more heavily used portions of the Nenana River than operations at the proposed site. Some noise
might be noticeable on the Nenana River within a 500-ft radius of the project site, but most recreational
boating occurs south of the site in the Nenana River Gorge, closer to the proposed site.

Demonstration at the altemative site would create visual impacts, including the visual presence of
the new power plant, increased levels of coal dust, and increased dust generated along the coal haul road
from the UCM mine. Given the nature of the terrain, however, visual impacts to recreation activities
would be limited to the Nenana River Valley in the immediate vicinity of the altemative site. Because
most recreational boating occurs south of the proposed site, visual impacts from the alternative site are
expected to be negligible.

4.2.9 Noise

- The altemative site is currently less disturbed and would require clearing and grading during
construction of the HCCP. Consequently, a slight increase in the level of noise would be expected during
the additional period required for clearing and grading at the alternative site. Because the distance to the
residential area of Healy is about 1.5 miles and noise attenuates with distance, major adverse impacts are
not expected from HCCP construction at the alternative site. The level of operational impacts is expected
to be the same as at the proposed site.

4,210 Waste Management
As with the proposed site, ash from the HCCP would be disposed of in the UCM Poker Flats mine.
Therefore, the level of impacts is not expected to change. It is expected that the ash would be trucked to
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the mine, crossing the Nenana River near the existing Unit No. 1, so that the distance of transport to the
mine would effectively double compared with the proposed site.

4.2.11 Electromagnetic Fields

At the alternative site, generated power would be transmitted about 4 miles to the existing
substation at Healy Unit No. 1 via anew 115-kV ransmission line that would cross the Nenana River
close to the UCM Poker Flats mine coal conveyor at the alternative site and follow the UCM haul road to
Unit No. 1. This routing would minimize conflicts with the Healy River Airport west of the river.
Potential public health effects from the electromagnetic fields associated with this transmission line are
not clear (see Sect. 4.1.11), but because the line would be located greater than 0.5 miles from the nearest
residential area, no adverse impacts are expected.

4.2.12 Worker Heaith and Safety
The level of impacts at the alternative site would be the same as at the proposed site.

4.3 ENVIRONMENTAL CONSEQUENCES ON DENALI NATIONAL PARK
AND PRESERVE

This section analyzes the potential impacts to human and environmental resources within DNPP
resulting from construction and operation of the HCCP. NPS, a cooperating agency by virtue of their role
as an FLM for DNPP, has expressed concerns about potential impacts to DNPP from HCCP emissions.
These concerns are discussed in Sect. 4.3.13.

4.3.1 Aesthetics

Except for two isolated areas of high elevation located along the DNPP boundaries to the
northwest and southwest of the site, the HCCP’y 315-ft stack would not be visible from DNPP (see
Fig.4.3.1). Any condensed water vapor plume emanating from the stack would be visible from a few
additional adjoining areas at slightly lower elevations because of plume rise from the stack. The plume
would evaporate before reaching DNPP. The visibility of the stack and its plume are not likely to result
in major impacts because the areas from which they would be viewed are rarely visited by people in
DNPP.

Under extremely cold (less than —20°F) and stable meteorological conditions, an ice plume from
the HCCP may be visible within DNPP in the Nenana River Gorge north of the Visitor Access Center.
Time-lapse cameras operating from January 1992 until April 1993 detected ice plumes from Healy Unit
No. 1 on three occasions (January 20, 21, and 24, 1993) under such conditions. The ice plumes traveled
from Unit No. 1 to the nearest boundary of DNPP in the Nenana River Gorge, but were not visible from
the Visitor Access Center. Visitor use of DNPP is virtually zero during the winter.
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Because almost all of the construction activities would take place at a lower elevation than the stack
and plume, these activities would not be visible from DNPP. Consequently, the construction activities
would not have direct aesthetic impacts to the visual resources in DNPP. Similarly, the indirect impacts
of plant construction, such as increased residential development and increased traffic in Healy and Denali
Park, are not expected to affect DNPP’s aesthetic resources. |

4.3.2 Atmospheric Resources
Potential impacts to ambient air quality, including acid deposition, and visibility, including regional
haze formation, within DNPP are discussed.

4.3.2.1 Ambient Air Quality Impacts

In parallel with the analyses of Sect. 4.1.2.2 for potential impacts outside DNPP, the air quality
impacts within DNPP of SO,, NOy, and PM;¢ emissions from the HCCP were evaluated using
EPA-approved atmospheric dispersion models. The Industrial Source Complex Short Term (ISCST)
model (Wackter and Foster 1987; Bowers, Bjorklund, and Cheney 1979) and the Rough Terrain Diffusion
Model (RTDM) (ENSR 1987) were again chosen. Receptors were selected in sufficient density to
determine impacts within the DNPP boundaries to the south and northwest of the HCCP (locations of
maximum potential impacts). Maximum concentrations were consistently predicted for receptors located
at the nearest boundary of DNPP about 4 miles south of the HCCP proposed site.

The air dispersion models were run using HCCP emissions corresponding to the demonstration
case, but conservatively assuming a 100% capacity factor. Both models were run, and the model
producing higher concentrations was used, provided that it was appropriate for that receptor.
Meteorological inputs were obtained from the HCCP Healy Monitoring Station for the 12-month period
from September 1990 through August 1991. Details of similar air dispersion for the proposed project can
be found in the PSD permit application (AIDEA 1992),

The predicted maximum impacts to DNPP from the HCCP are shown in Table 4.3.1. For each
pollutant, modeled concentrations were compared with PSD Class [ increments as a yardstick to measure
the HCCP’s potential to affect the pristine DNPP environment. PSD increments are standards established
in accordance with existing CAA provisions to limit the degradation of ambient air quality in areas in
attainment with the NAAQS, and thus provide a more rigorous ievel of air quality protection in areas
(such as DNPP) with air quality much better than the NAAQS. Stringent PSD Class I increments apply to
areas such as DNPP where almost any deterioration of air quality is undesirable and litte or no major
industrial development would be allowed. No other major pollutant source has been constructed in the
Healy region since the establishment of the PSD increments in 1977, therefore, the only source that is
appropriate for comparison with the PSD increments is the HCCP.
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Table 4.3.1. Prevention of Significant Deterioration (PSD) impact apnalysis for the Healy
Clean Coal Project (HCCP) within Denali National Park and Preserve (DNPP)

PSD Maximum modeled
Averaging increment” concentration” Percent of PSD
Class Pollutant period (ug/m’) (ng/m*) increment

I 502 3-h 25 94 38
24-h 5 20 40

Annual . 2 0.2 9

NO: Annual 2.5 08 32

PMo 24-h 8 0.7 8

Annual 4 0.1 2

“PSD increments are standards established in accordance with existing Clean Air Act provisions 1o limit the degradation of ambient
air quality ip areas in attainment with the Natienal Ambient Air Quality Standards.

Maximum concentrations predicted by computer models resuiting from HCCP emissions alone.

“Stringent PSD Class [ increments apply to areas such as DNPP where almost any deterioration of air quality is undesirable and
little or no major industrial deveiopment would be allowed.

All maximum concentrations from the HCCP were predicted to be less than the PSD Class I
increments, PMo and annual SO, concentrations were predicted to be less than 10% of the increments.
For NO» and the 3-h and 24-h SO, concentrations, the HCCP was predicted to consume no more than
40% of the increments.

Operation of the HCCP at the alternative site would result in reductions in impacts to DNPP air
quality compared with the proposed site (Table 4.3.2) because the alterative site is located about 6 miles
east of the nearest border of DNPP (and 8 miles north of the DNPP border that is downwind of frequent
winds), while the proposed site is only about 4 miles north of DNPP. Air dispersion modeling has
indicated that the maximum 3-h SO, concentration within DNPP would be reduced from 38% of the PSD
increment for the proposed site to 23% of the increment for the alternative site, Similarly, the maximum
24-h SO; concentration would decrease from 40% of the PSD increment for the proposed site to 25% of
the increment for the alternative site. The annual NO, concentration would be reduced from 32% of the
PSD increment for the proposed site to 15% of the increment for the altemative site.

Cumulative air quality impacts to DNPP resulting from the simultaneous operation of the HCCP
and Healy Unit No. 1 were evaluated (Table 4.3.3). The total impacts are predicted to be less than those
presented in Tables 4.1.2 and 4.2.2 for the areas surrounding the HCCP proposed and alternative sites
outside of DNPP. All total impacts are expected to be less than 25% of the NAAQS, and most are
expected to be less than 20% of the NAAQS. Except for the 3-h and 24-h SO, concentrations, the
ambient background concentrations are the largest component of the total impacts. A comparison of
Table 4.3.1 with Table 4.3.3 shows that Healy Unit No, 1 is predicted to contribute much more than the
HCCP to the maximum modeled concentrations within DNFPP.
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Table 4.3.3. National Ambient Air Quality Standards (NAAQS )} impact analysis for
the combined effects of the Healy Clean Coal Project (HCCP) and Healy
Unit No. 1 within Denali National Park and Preserve

Ambient
Modeled background Total
Averaging NAAQS® concentration® concentration® impacf  Percent of

Polluant  period  (ugim’)  (ng/m’) (ugim3)  (ugim’)  NAAQS
80, 3-h 1360 188 45 233 18
24-h 365 28 26 54 15
Annual 80 2 5 7 9
NO; Annual 100 2 6 8 8
PMro 24-h 150 2 31 13 22
Annual 50 0.1 5 5 10

*NAAQS are absolute limits establishad in accordance with existing Clean Air Act provisions to protect public
health and welfare with an adequate margin of safety.

"NMaximum concensrations predicied by computer models resulting from HCCP and Healy Unit No. | emissions,

“Background concentrations are based or Park Moniloring Siation daia from the 12-month moniioring period
Jrom September 1990 through August 1991,

“Total impact iy calcuinted as the sum of the ambient background concentrations and the modeled
conceniration.

4.3.2.2 Acid Deposition

Potential impacts to DNPP resulting from acid deposition of HCCP pollutants are expected to be
minor and are discussed in Sect. 4.1.5.1 which describes impacts to ecological resources in the Healy area
including DNPP. This conclusion is based on an evaluation of existing data and studies. Bulk deposition
measurements from 39 events collected over 1 year at the HCCP Healy Monitoring Station ranged from
pH 5.55 to 7.86 (ENSR 1992). These values are higher than background wet deposition (Sect. 4.3.5) even
though the nearby Unit No. 1 is a source of acidifying gases. This suggests that in the vicinity of Unit
No. 1, any acidifying emissions are more than compensated for by some alkaline source, possibly dust. It
seems unlikely that the proposed HCCP would cause substantial effects through its contribution to acid
deposition, given the relatively high values of mean and minimum pH compared with regions where acid
deposition has caused ecological effects on aquatic communities (Baker et al. 1990) and forests
(Shriner et al. 1990). It is expected that sulfur emissions from Unit No. 1 are not contributing
substantially to soil acidification, even in areas of maximum deposition, because sulfur concentrations
were low in moss and lichen samples near Unit No. 1 and because no consistent trends in sulfur
concentrations away from the Healy site were found (Crock et al. 1992). Given this lack of evidence of
environmental acidification from Unit No. 1, the high background pH, and the low emissions estimated
for the HCCP, it appears unlikely that the HCCP would cause substantial acid deposition.

The expected minor level of impacts is further supported by the results of Crock et al. (1992), who
sampled elemental concentrations in feather moss, a lichen, white spruce, and the upper layer of the soil.
The study found that Healy Unit No. 1 and other Healy area sources influenced concentrations out to 4
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miles (the distance of the nearest DNPP boundary), but beyond that distance concentrations were at
effective background levels. The study found no unusually high concentrations of any of the elements,
including the rare-earth elements in soil, and no unusually high concentrations in lichens, Moss
concentrations were reported 1o be high for As, Cr, Cu, Mn, Ni, V, and rare-earth elements, but moss
measurements were complicated by the high ash content of the samples which the authors attributed to
soil contamination. Of the elemental concentrations in white spruce, only copper was higher than
concentrations at another site. Consequently, it is suspected that Unit No. 1 has probably contributed to
small local increases in the levels of some elements in some ecological resources within about 4 miles of
the site, but negligible increases beyond that distance. The proposed HCCP would probably cause
similarly small and localized increases that would resuit in negligible impacts on DNPP.

4.3.2.3 Visibility

Through a number of physical and chemical processes, air emissions have the potential to result in
a plume #hat is visible to a human observer. The perceptibility of a plume is a function of plume contrast
and discoloration. Directly emitted PM can scatter light. NO, emissions are chemically converted in the
atmosphere to NO,, a reddish-brown gas that absorbs light. SO, emissions can be converted in the
atmosphere to create sulfate particles that scatter light. The combined effects of all emissions, in some
cases, can result in a visible power plant plume. When coal-fired power plant piumes are visible, they
most commonly appear either yellow or brown due to light absorbed by NO,, whitish compared with the
viewing background because of light scattered by particles, or dark when viewed against a bright
background and when the light removed from the sight path by particle scattering and NO; absorption is
greater than the light added by scattering of the plume illumination.

In performing the analysis of the potential for visibility impacts at DNPP, DOE consulted
extensively with EPA and NPS. Over time, consensus was reached on the appropriate model to use for
this analysis. However, disagreements stll exist concerning some of the assumptions reguired to
conduct the modeling, as well as the manner in which the results should be interpreted. In particular,
NPS and EPA urged DOE to use recommended EPA regulatory guidelines, which tend to be
conservative (i.e., predicting greater impacts), in view of the importance of protecting DNPP and the
uncertainties inherent with visibility modeling as an analytical technigue, DOE agrees that a
conservative approach (o modeling should be taken, but believes that the assumptions it used are
sufficiently conservative and are appropriate for this application of the model. More importantly, steps
have been taken to ensure that DNPP would be protected if DOE’s modeling predictions are not borne
out during operation. These steps render the disagreements over modeling largely academic. As
discussed in detail below, a mechanism would be put in place, as part of implementiation of the
Memorandum of Agreement (see Sect. 2.1.3.2) which requires the site operator to reduce combined
emissions to protect DNPP from observed plume impacfts.
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In response to the discussions over model assumptions, DOE agreed to test the sensitivity of the
maodel results 1o using more conservative assumptions. These results are provided later in this section
Jor the HCCP demonstration case without mitigation of Unit No. 1, as originally proposed in the draft
EIS, and again in Sects. 5.2 and 5.4.6 for the HCCP permitied case without mitigadion of Unit No. 1
and the Unit No. 1 retrofitted case, respectively. The results are presented in a side-by-side tabular
Jormat along with the results obtained using DOE’s preferred assumptions. The DOE and NPS
perspectives of these results are also discussed later in this section. However, first the development of
the model and the results obtained by DOE are discussed. It should be noted that the tables in Sect. 4 do
not reflect emission reductions required to be effected by the mitigation measures under the
Memorandum of Agreement. Those tables appear in Sect. 5.4.6.

DOE Approach. As discussed in Sect. 3.2.4.1, visibility has been established as an important
AQRY of national parks, including DNPP. Potential visibility impacts of an HCCP plume on DNPP
(designated a PSD Class I area) were evaluated using a technique consisting of a detailed set of
calculations described as a Level-3 plume visibility impact analysis in the EPA visibility workbook
(Latimer and Ireson 1988). The analysis focused on the perceptibility of an HCCP plume as viewed from
the DNPP Visitor Access Center, located about 8 miles south-southeast of the HCCP proposed site and
about 5 miles south-southeast of the northern boundary of DNPP (Fig. 4.3.2). The DNPP Visitor Access
Center is situated on a knoll overlooking the Nenana River near the entrance to DNPP and is visited by
most travelers 10 DNPP. The primary views are to the north (down the Nenana River Valley toward the
HCCP site) for about 5 miles to the DNPP boundary and to the south (up the Nenana River Valley away
from the HCCP site) for about 9 miles to the boundary. The view to the east is limited to about (.25 miles
within DNPP. The view to the west is not expected to be affected greatly by northerty (from the north)
winds that tend to continue transporting a plume to the south up the Nenana River Valley.

The PLUVUE I computer model as modified (Sonoma Technology, Inc. 1993¢) was used as a
100l to estimate visibility impacts at DNPP. The PLUVUE I model assumes a Gaussian plume cross
section (a normal or bell-shaped curve distribution) without accounting for the effects of terrain features
on plume direction or dispersion. The modification involved using part of PLUVUE I to calculate the
ambient concentrations of species in the plume that have the potential to cause visible effects. These
calculations used the plume rise, plume transport, plume diffusion, and plume chemistry modules in
PLUVUE I, but did not use the optical module; the optical effects were determined in separate
calculations. White et al. (1985) found that the optical effects of the plume were described at least as
well by these alternate calculations as they were by any of the plume visibility models, including
PLUVUE I. In general, the alternate calculations tend to predict greater effects than actually would be
measured (White et al. 1985). For the sake of simplicity, further discussion concerning this visibility
modeling will be referred to as use of the PLUVUE I model. Data used for modeling plume visibility
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Fig. 4.3.2. Relevant features associated with potential visibility impacts resulting from Healy
Clean Coal Project air emissions.
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impacts were on-site air quality and meteorological data collected from September 1990 through August
1991. The visibility analysis used the atmospheric stability classes calculated from the data. The visibility
analysis used an assumption for the threshold for perception of a visible plume that is different from the
assumption that is standard for regulatory applicatiorns. In addition, the analysis used an assumption
Jor the length of the sight path of a visible plume that may be different from the assumption used in
some regulatory applications (EPA has not yet established a formal policy for plume sight path length).
Both of these assumptions and their rationale are discussed in more detail later in this section, Details
of the modeling can be found in a study and three addenda prepared by Sonoma Technology, Inc.

(1992a, 1992b, 1993a, and 1993c). The study and addenda represent the culmination of efforts by a
panel of visibility experts commissioned by the project participant to evaluate the potential visual impacts
of the plume from the HCCP on DNPP. After reviewing the methodology and results of the modeling,
DOE has accepted the study and addenda and incorporated their results as part of this EIS.

Results from the PLUVUE I model indicated that almost all of the potential visibility impacts
would be caused by HCCP NO, emissions. The visual effects of particles in the HCCP plume, including
sulfate particles formed from SO;, were considered and it was found that in almost all cases, any
reasonable concentration of particles in the emissions would counteract and diminish the visual effects
of NO; and cause the plume to be less visible. For most viewing conditions, omitting the effects of
particles causes the visibility impacts of the HCCP emissions to be overestimated.

As the NO, emissions exit the stack, they would be primarily in the form of NO, a colorless gas.
Therefore, a visible NO, plume is not expected at the stack. However, NO is rapidly oxidized by natural
ozone (Os) in the atmosphere to form NO,, a reddish-brown gas. When looking through a sufficiently
long segment of an NO, plume, the plume would be visible as a yellow or brown ribbon. For this
analysis, the PLUVUE I model accounted for the conversion of NO 1o NO; as the plume disperses. The
NO; concentrations were integrated along each sight path to calculate so-called NO; burdens (in units of
parts per billion by volume times kilometers, or ppbv-kam) as a ready measure of plume perceptibility. A
detailed analysis in the first addendum (Sonoma Technology, Inc. 1992b) indicated that the threshold
Jor perception of a visible plume from the HCCP within DNPP would be a plume contrast of 4%, which
corresponds to a color difference of 4. Optical calculations showed that these thresholds correspond to
an NO; burden of 150 ppbv-km. All plume simulations that resulted in an NO; burden of at least
150 ppbv-km were assumed to have a perceptible plume. This assumption differs from EPA guidelines
Jor typical regulatory applications, which recommend a perceptibility threshold corresponding to a
burden of 69 ppbv-km (see discussion of NPS and EPA views below). DOE believes that there is
research data to support a threshold of 150 ppbv-km, or twice as great as the values typically used in
plume perceptibility analyses. Observers in the valley where the DNPP Visitor Access Center is located,
and in the Northeast Unit would be positioned within the plume or under the plume centerline, causing
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the plume to be more difficult to distinguish because it would cover a wide angle of view. The guidance
in Appendix A of the EPA Workbook for Plume Visual Impact Screening and Analysis (1988) for the
perception thresholds for wide plumes is based on the data of Howell and Hess (1978). As decribed in
the first addendum (Sonoma Technology, Inc, 1992b), these data provide the basis for the perception
thresholds that were used by DOE. The NPS recommended that the data of van der Wildt and Waarts
(1983) also be consulted. DOE’s interpretation of these data concludes that the appropriate perception
threshold for the geometry of the HCCP plume viewed from the valley containing the DNPP Visitor
Access Center should be at least 6% contrast, and more likely about 10% contrast (eguivalent to an NO;
burden of 375 ppbv-km). Thus, DOE believes that the van der Wildt and Waarts data confirm that the
thresholds used in DOE’s analyses are conservative and appropriate for use in the EIS.

DOE believes that its approach and the assumptions made in the visibility modeling are both
reasonable and appropriate for predicting visual impacts from the HCCP. Certain variations from
EPA’s guidance for typical regulatory applications were made to conform the modeling approach to a
realistic representation of the topography and viewer geometry which a visitor would actually
experience in DNPP. DOE believes its visibility modeling presents results for the highest Class I impact
area (DNPP Visitor Access Center) and second highest Class I area {Northeast Unit) and that those
results form the upper bounds of potential impacts to DNPP sensitive areas.

For the observer at the Visitor Access Center, the model was run for all daytime hours (hours that
the sun was above the horizon halfway through the hour) with wind directions within 15° of a straight
line that would transport the plume to the Visitor Access Center and with wind speeds less than 15 mph
(as measured at the HCCP Healy Monitoring Station, 30 m above ground level), a totat of 372 h. Other
hours were excluded because a perceptible plume would not be expected at the Visitor Access Center
under other conditions. The range of wind directions was selected to allow transport of the plume to the
Nenana River Gorge and the Visitor Access Center. The wind speed threshold was introduced to prevent
calculations for hours when wind speed would dilute the plume enough so that there could be no
perceptible effects. However, only 1 h was eliminated by this criterion. For each of the 372 h, NO;
burdens were calculated along lines of sight to the north and south of the DNPP Visitor Access Center for
60 oblique (sloping) sight paths through the plume. The obligue sight path generating the maximum
NO; burden was used for each hour,

Table 4.3.4 summarizes results from the PLUVUE I model of the number of daytime hours per year
that the HCCP plume during the demonsiration is predicted to be perceptible from the DNPP Visitor
Access Center for views to the north and south and the total number of hours. The predicted number of
hours is extremely low: 2 h for the north sight path, 2 h for the south sight path, and a total of 2 h. The
total is less than the sum of the north and south sight paths because the threshold was simultaneously
exceeded in both sight paths during the same 2 h, The percentage of hours affected is much less than 1%
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Table 4.3.4. Number of daytime hours during the year calculated by the PLUVUE I model that
the NO, plume burden from Unit No. 1 and the Healy Clean Coal Project (HCCP)
(demonstration case) exceeded a visual threshold of 150 ppbvkm in the sight
paths from the Denali National Park and Przserve (DNPP) Visitor Access Center

Emission source North sight path South sight path Total*
HCCP 2 2 2
Unit No. 1 5 5 6
Unit No. 1 plus HCCP® 8 13 15

* The total is less than the sum of the north and south sight paths because of some hours in which the threshold
was simultaneously exceeded in both sight paths.

¥ Based on modeling the NO, emissions from both sources rather than summing the previous two lines (the

columns do not add up because the modeling was performed separately for each emission source and the combination of
the two emission sources). ‘

of the approximately 4380 h per year of daytime. Cumulative visibility impacts of air emissions resulting
from the simultaneous operation of the HCCP at the proposed site and Healy Unit No. 1 also were
evaluated and are summarized in Table 4.3.4. Although the estimates are greater than for the HCCP
alone, the number of hours is still small: 8 & for the north sight path, 13 h for the south sight path, and a
total of 15 h. Again, the percentage of hours affected is much less than 1% of daytime hours during the
year.

Table 4.3.4 also displays the results for Unit No. I alone. The columns in Table 4.3.4 do not fally
because the modeling was performed separately for each emission source and the combination of the two
emission sources. The model predicts a perceptible plume from Unit No. 1 alone for 5 h for each of the
north and south sight paths, and a total of 6 k. There have been no published sightings from or within
DNPP of a visible NO; plume from Unit No. 1, suggessing that DNPP is not currently experiencing a
visibility problem af concern to NPS or its visitors caused by Unit No. 1.

As further evidence, time-lapse cameras operating within and adjacent to DNPP from January
1992 through April 1993 did not detect any plumes in the Nenana River Gorge except for three instances
of ice plumes from Unit No. 1 on January 20, 21, and 24, 1993. These three events occurred under
extremely cold temperatures (—29°F to —40°F), light winds, and clear to partly cloudy skies. The ice
plumes traveled from Unit No. 1 to the nearest boundary of DNPP in the Nenana River Gorge, but were
not visible from the DNPP Visitor Access Center. The visible component of an ice plume is composed
of water rather than a pollutant such as SO;, NOs, or PM. See Sects. 4.1.1 and 4.3.1 for a more
detailed discussion of ice plumes.
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The camera monitoring program was established by the participant as part of the PSD permit
application for the purpose of determining if plumes from Unit No. 1 are visible from or within DNPP.
Two cameras (35-mm and 8-mm) were sited at the DNPP Visitor Access Center for viewing along the
north site path through the Nenana River Gorge. Four 8-mm cameras were positioned on Garner Hill
(about 1.5 miles southwest of Unit No. 1) to provide a panorama of overlapping views ranging from
Unit No. 1 to the northeast through the DNPP boundary to the south-southeast. Camera monitoring
was only performed during daylight hours. The 35-mm photographs were taken at 1- or 2-h intervals,
and 8-mm time-lapse film was exposed at one frame per minute. NPS personnel participated in the
camera monitoring program,

Because of its proximity to the HCCP proposed site, plume perceptibility was also estimated at the
“finger” of DNPP (Northeast Unit) located about 9 miles west-northwest of the HCCP proposed site (see
Fig. 4.3.2). Model predictions indicated no hours in which a plume might be perceptible, based on a
threshold for perception of 150 ppbv-km. For cumulative emissions from the simultaneous operation of
the HCCP and Unit No. 1, the maximum NO; burden was predicted to be 112 ppbv-km. Based on a
threhold for perception of 69 ppbv-km (favored by the NPS and EPA), a scaling of model predictions
indicated 6 h in which a plume might be perceptible for the combined operation of the two units.

Views from the interior of DNPP would not likely be subject to visibility impairment from plumes.
For both the HCCP alone and for cumulative emissions, calculations similar to those described previously
were performed for the view from the Primrose Point Pullout (Fig. 4.3.2) toward Mt. Deborah, located
about 65 miles east. From the Primrose Point Pullout, an observer would be viewing the plume at an
approximate 90° angle. A plume would affect the line of sight toward Mt. Deborah only if the plume
were vertically mixed more than 1500 ft above the floor of the Nenana River Valley. Under such
circumstances, calculations indicated that a plume would not be visible. In summary, the Nenana River
Valley portion of DNPP is the only area which potentially would be adversely affected by a plume from
the cumulative emissions of Healy Unit No. 1 and the HCCP. Comprising an area of about 16 miles®, the
Nenana River Valley is only about 0.2% of the total 1and area of DNPP.

Visibility impacts at DNPP from operation of the HCCP at the altemnative site are not expected to
change substantially from impacts predicted during operation at the proposed site. Although maximum
poliutant concentrations would be expected to decrease within DNPP as a consequence of siting the
HCCP at the altemative site, the longer transport time from the altemative site to DNPP would allow for a
greater conversion of NO to NO, (NO; is the cause of yellowish-brown plumes).

NPS questioned the appropriateness of modifications that were made to the PLUVUE [ visibility
model used to predict visibility impacts and expressed concem that the modifications resulted in an
underprediction of the potential effects. NPS identified the PLUVUE II model as the preferred and most
appropriate model for evaluating the visual effects of a plume from the HCCP on visibility within
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DNPP. However, the version of PLUVUE II available to the public was not used in the public drqft
EIS because it had known coding errors and was under revision by EPA. In April 1993, EPA released
to the public a new version of PLUVUE Il that incorporated corrections for many errors in the
computer code. The project participant and DOE imm.ediately began an investigation of the application
of the PLUVUE II model to evaluate potential visibility impacts from HCCP emissions. On May 5,
1993, representatives of the project, EPA, and NPS attended a workshop in Seattle, Washington, at
which agreement was generally reached regarding the assumptions and methodologies that should be
used for performing a supplemental plume analysis for the HCCP using the revised PLUVUE II model.

During the implementation of the revised model, it was discovered that the computer code still
contains errors, but the direction and magnitude to which the results would be biased are unknown
(Sonoma Technology, Inc. 1993a). Furthermore, EPA provided a technical evaluation which stated that
PLUVUE H cannot currently be relied upon to produce technically credible results for the EIS because
it contains an error in its computer code that lacks a confirmed and fully undersiood correction
(technical evaluation by Robert B. Wilson, Regional Meteorologist, EPA Region 10, dated
September 20, 1993). Nevertheless, the results of PLUVUE II are presented in this final EIS so as to be
responsive to the NPS concerns.

One major difference in the two models is that PLUVUE I as modified used NO burdens to
predict a perceptible plume, while PLUVUE II used both a contrast and color difference parameter in
its predictions. Under DOE’s approach, all PLUVUE I calculations in which the NO; burden was at
least 150 ppbv-kin were assumed to have a perceptible plume. For PLUVUE II, hours were counted by
DOE when both the contrast and color difference thresholds were exceeded for the viewing background
[i.e., when the color difference parameter Delta E exceeded a threshold of four (equivalent to an NO;
burden of 150 ppbv-km) and the contrast differed from zero by more than 4%].

Table 4.3.5 summarizes results from the PLUVUE II model of the number of daytime hours per
year that the HCCP plume is expected to be perceptible from the DNPP Visitor Access Center for views
to the north and south during the demonstration. Results from the PLUVUE I model (presented in
Table 4.3.4) are repeated in Table 4.3.5 to provide a ready comparison of model predictions.

PLUVUE II results are very similar to those of PLUVUE I in showing that the predicted number of
hours in which an HCCP plume is expected to be perceptibie is very low: 1 h for the north sight path
and 5 h for the south sight path. Cumulative visibility impacts of air emissions resulting from the
simultaneous operation of the HCCP and Healy Unit No. 1 also were evaluated using PLUVUE II and
are summarized in Table 4.3.5. Although the estimates are greater than for the HCCP alone, the
number of hours is still small: 4 k for the north sight path and 7 h for the south sight path.

PLUVUE II predicts a perceptible plume from Unit No. 1 alone for 3 h for the north sight path
and for 1 h for the south sight path. Because there have been no published sightings from or within
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Table 4.3.5. Number of daytime hours during the year calculated by the PLUVUE [ and
PLUVUE II models that a plume from Unit No. 1 and the Healy Clean Coal Project
(HCCP) would be perceptible in the sight paths from the Denali
National Park and Preserve (DNPP) Visitor Access Center

North sight path South sight path
Emission source PLUVUE I PLUVUE I PLUVUEI PLUVUEHN
HCCP 2 I 2 5
Unit No. 1 5 3 5 1
Unit No. 1 plus HCCP* 8 4 13 7

* Based on modeling the NO, emissions from both sources rather than summing the previous two lines (the
columns do not add up because the modeling was performed separately for each emission source and the combination of
the two emission sources).

DNPP of a visible NO, plume from Unit No. 1, effects predicted by PLUVUE H (like those of
PLUVUE I) are expected to be greater than actual effects.

As with PLUVUE [, the results from PLUVUE II indicate that there would be no hours when an
observer located in the DNPP Northeast Unit would perceive a plume from the HCCP alone, Unit No. 1
alone, or during the simultaneous operation of the two units. Also like PLUVUE I, the visual effects of
particles in the HCCP plume were considered in PLUVUE II modeling, The results of a sensitivity
analysis indicated that changes in particle concentration had little effect on the number of hours of
predicted visual impact within DNPP. In summary, the results obtained using PLUVUE Il are very
similar to those using PLUVUE L

As discussed above, the NPS also expressed concern regarding other aspects of DOE’s yisibility
modeling. In response, a workshop was held in Washington, D.C., on September 22, 1993, that included
representatives of AIDEA, DOE, EPA, and NPS, The participants at the workshop agreed that the
PLUVUE I model, as modified by DOE, provided a reasonable tool for predicting the visibility impacts
of the HCCP, although some participants expressed preferences for model assumptions different from
those used in DOE’s modifications. There also was general agreement that results obtained from the
visibility modeling are very uncertain because of the uncertainties inherent in the models and because
of uncertainties associated with the assumptions used for the input and output parameters. As a
consequence of these uncertainties, the NPS and EPA believed that the results should err on the side of
conservatism (form an upper bound of expected results). Specifically, the NPS and EPA preferred to
use a perceptibility threshold for a visible plume corresponding to that which is provided in EPA
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guidelines for typical regulatory applications (a burden of 69 ppbv-km) or an even more stringent
threshold. In response to these concerns, an analysis was performed to evaluate the sensitivity of
visibility modeling to the value used for the perceptibility threshold (Sonoma Technology, Inc. 1993c).

Also at the workshop, several participants expreised concern that visitors at the DNPP Visitor
Access Center viewing the scenery beyond the DNPP boundary would see a perceptible plume (visibility
modeling in the public draft EIS and this final EIS terminated the north and south sight paths from the
Visitor Access Center at the DNPP boundary). A discussion at the workshop revealed that EPA has not
yet established a formal policy dealing with sight paths for regulatory applications, but NPS and EPA
Javored extending the sight paths as part of full disclosure for NEPA applications. Therefore, in
response to the request at the workshop, the analysis also assessed the sensitivity of the modeling to
extending the sight paths beyond the DNPP boundary.

Table 4.3.6 presents the results of the sensitivity analysis. The first column for each sight path
and for the total, denoted as the “DOE case,” gives the resulls as presented in Table 4.3.4. The second
column indicates how the results change by extending the sight path, while the third column shows how
the results change by using 69 ppbv-km rather than 150 ppbv-km for the perceptibility threshold.
Finally, the fourth column indicates the results of using both the extended sight path and the
69 ppbv-km threshold. The modeling is more sensitive to changing the perceptibility threshold than
extending the sight paths, as indicated by a greater increase from the DOE case in the number of hours
in the third column than in the second column. The modeling is extremely sensitive to changing both
parameters simultaneously, as indicated by the greatest increase in the number of hours in the fourth
column. The north sight path is more sensitive than the south sight path.

DOE believes that the “DOE case” is the most appropriate approach becatise the results most
nearly match monitoring and actual observation experience of the existing Unit No. 1. As mentioned
previously, time-lapse cameras and human observers have not detected any plumes from Unit No. 1.
Using assumptions which extend the sight path or lower the perceptibility threshold increases the
predicted number of hours for a visible plume beyond credible levels. The results of changing both
parameters simultaneously are particularly beyond credible estimates based on the actual experience
with Unit No. 1; the results predict that a plume from Unit No. 1 would be perceptible during a total of
145 h per year, which is 3% of the approximately 4380 h of daytime, and 39% of the 372 h in which the
wind direction and speed would allow transport of a potentially perceptible plume to the Visitor Access
Center. Therefore, DOE believes that the results presented previously (Table 4.3.4) form reasonable
estimates of the number of hours that a plume from the HCCP alone and in combination with Unit
No. 1 may be perceptible.

NPS and EPA Views. [This section was provided by NPS in consultation with EPA.] NPS and
EPA recognize that there are scientific uncertainties regarding plume modeling and interpretation of

4-95



2y1 pug F2INCT NOPITIMD YO0 sof Kpimardas poritsofood sum Jugspors pys 2mw0

“syeod 1yBiys y1og Wy prpmdxs Arntoaunspmals som ployreys S§1 APIYM Wy smoy

‘(saoimes NOJISINED OM3 241 fO MOIRLIQIROD
ag dn ppw joN Op SWIS) »y1) Soug omg snepaad 2y Swpumns NDNT 2y POUN0S 11109 wodf oSN TON M Buppapow we pasog,
muos fo aeneosq syyed pySs yner puv griou sy Jo sens ayt uoy siap s} 0308 YL,

o9 LS £5 T 09 ir /4 £ 1114 4% 4 4 8 dIOH snpd [ "oN 1u ]
1441 b4 4 Ll 9 9 67 6 s 1341 4 4 Er LY IoNtu]
gL 14 [ 4 Z /4 £r | 4 4 LL [4 4 (4 dIOH
sumpauisvd  u4qdd 69 wyodpyds  asva | sumawnivd wysqdd g9  odydis  asvd | simoumind wy-agdd g9  yrodyhs  asp2 2unes
yioqut  jo proysaayl papuaxyg  HOd noq u Jo poysay 1 papuaxyg 304 wogw  joploysaayg  papuaxg  ROQ uopsshayy
aduoy) 23u0y) aSumyn
Jorel pod y31s ypnog yod 3431S 120N

[ Healy Clean Coal Project EIS

21qndaoa2d aq 03 pno1paad 51 (ADIH) 9[04 d 1903 UL Aqoagy oys pup [ “oN 1l
wof 2unyd v 1oy) 403k ays Jupmp smoy aupkop fo 1aqumu ay) fo SISKouUD Knagsuss "9'£'p 21901

4-96



| Final: December 1993 |

results, but disagree with the assumption made by DOE for DOE’s case of a perception threshold of
150 ppbv-km. After reviewing the sensitivity results, the NPS and EPA still believe that the perceptibility
threshold of 69 ppbv-km is more appropriate, and have recommended that it be used to predict the
visibility impacts for the project. They point out that EFA’s standard regulatory guidance recommends
it for assessing impact to the “casual” observer in the field, and contend that a more discerning
observer can detect visibility changes even at much lower thresholds. NPS also has indicated that, in
their opinion, the studies DOE used to support selection of a 150 ppbv-km threshold have been shown in
the technical literature to be in error (van der Wildt and Waarts 1983).

Consistent with EPA modeling guidance, the NPS and EPA remain opposed to trying to correlate
the monitored and DOE modeled results. Attempting correlation analyses is especially suspect in this
circumstance, because the modeled year and the monitored period are not the same, Furthermore,
neither period was of sufficient duration to capture a representative range of meteorological conditions.

In addition, NPS has indicated that based on past experience, photographic monitoring alone has not
always been reliable for detecting plumes. There could well be subtle visibility impairment detected by
human observers that would not be detected by camera monitoring systems due to insyfficient film
resolution and sensitivity. Furthermore, limited photographic monitoring cannot document all views at
all times.

Finally, NPS has expressed concern about the limited number of viewer locations used in the
DOE modeling. DOE bases many of its conclusions on observations at the DNPP Visitor Access Center.
NPS views its responsibility as protecting the visual experience of all visitors to the park from all
accessible viewing locations. At a minimum, the description of the visibility impacts from HCCP should
routinely include the modeling performed to predict impacts visible from an observer location in the
Northeast “finger” of the park.

Memorandum of Agreement. In recognition of NPS and EPA concerns and the range of
possible actual visual impacts from the operating facilities, a Memorandum of Agreement (Appendix I)
has been signed by AIDEA, GVEA, DOI, and DOE (see Sect. 2.1.3.2) which provides for several actions
designed to minimize effects on DNPP resulting from the construction and operation of the HCCP (see
Sect. 5.4.6). The terms of the Memorandum of Agreement establish a binding requirement that the
operator of Healy Unit No. 1 would reduce that facility’s total annual allowable emissions of SO; and
NO,, through the use of retrofit technologies, to levels which are approximately 25% and 50% lower
than existing emission levels, respectively. The Memorandum of Agreement also contains provisions for
a ceiling on total site emissions, resulting in a level for both facilities comparable to the existing Unit
No. 1 emissions from the site. If one or both of the facilities is shou_m to generate an NO; or other
pollutant plume or a sulfate or other pollutant haze within DNPP during the course of their operation,
the Memorandum of Agreement provides for the immediate implementation of administrative controls
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sufficient to reduce combined site emissions to levels comparable to those for the existing Unit No. 1.
The effect of the latter provision is to ensure that air pollutants redching DNPP would not contribute to
the formation of perceptible visual impacts within the Class I area, and that any such impacts would be
rapidly mitigated through reduced site emissions. In addition, the Memorandum of Agreement has a
provision which allows the NPS (o re-open the provisions of the Memorandum of Agreement in the
event that frequent visibility impacts within DNPP cannot be contained by administrative control
actions and require other, more affirmative, actions on the part of the facility operator. The terms of the
Memorandum of Agreement would be included within the permit to operate for the facilities and the
applicable implementation plan under the Clean Air Act, and would be enforceable by the State of
Alaska, EPA, and citizens. DOE believes that, in spite of the uncertainty inherent in computer modeling
of visibility impacts, any visibility effects of the HCCP alone and in combination with Unit No. 1 would
be mitigated by the terms of the Memorandum of Agreement. The NPS concurs with this conclusion,

4.3.2.4 Regional Haze

As discussed in Sect. 3.2.4.2, regional haze is a reduction in visibility associated with air masses
containing pollutants from emitting sources that have mixed in the atmosphere so that distinct plumes
from the emissions are not visible. Secondary particulate species (i.e., those formed in the atmosphere
from emitted gases) such as sulfate (SO,” ) and nitrate (NO3™ ) appear to be the major contributors to
regional haze. Primary particulate species (i.c., those directly emitted into the atmosphere), such as dust,
sea salt, and fly ash from power plants, do not appear to be major considerations since they are present
in such low concentrations in the pristine atmosphere of Alaska.

As with the plume visibility analysis, there were elements of the haze analysis on which DOE,
NPS, and EPA reached consensus, but they still disagree on other issues (primarily involving modeling
assumptions). As discussed below, additional analyses were performed 10 test the sensitivity of the model
to varying assumptions. NPS and EPA views are presented separately, as was done for plume visibility.
However, DOE believes that, as in the case of potential plume impacts, sufficient steps have been taken
in the Memorandum of Agreement to protect against actual haze impacts from the HCCP, and that the
modeling disagreements are largely academic.

DOE Approach. Analyses of atmospheric chemistry reactions expected in pristine areas and the
maodeling of haze caused by particulate scattering have indicated that HCCP emissions would rarely
make a perceptible contribution to any potential regional haze phenomenon in DNPP (Sonoma
Technology, Inc. 1992a, 1993b). Studies have indicated that the long-range transport of sulfur species
Jrom Eurasia is an important source of existing Arctic regional haze (Shaw 1991; Soroos 1992;
Bodhaine and Dulton 1993). The HCCP could contribute to regional haze in the summer but, in DOE’s
opinion, it would be an unusual event because the air typically is well dispersed in the summer. DOE
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believes it is untikely to do so in the winter, because all of the chemical reactions discussed below occur
slowly in the winter.

In order to form a hazy air mass consisting of secondary particles in the region, at least one of
the following two conditions is necessary: (1) sufficier« time, either through calm winds or long
transport distances to form secondary particles (homogeneous oxidation), or (2) tloud presence and
stronger oxidant concentrations [e.g., ozone (O3) or hydrogen peroxide (H;0,)] in the atmosphere to
allow conversion of emissions to secondary particles in a shorter residence time (heterogeneous
oxidation). Furthermore, winds are seldom calm in the Healy area; no average hourly calms were
documented at the Healy Monitoring Station or Park Monitoring Station during the 12-month period from
September 1990 through August 1991. Winds are predominantly from the south-southeast with a
secondary prevalence of winds from the northwest, reflecting the influence of the Nenana River Valley in
channeling the winds (see Fig. 3.2.1), Wind directions very seldom alternate between up-valley and
down-valley flows on a time scale of less than 8-12 h, The time available for chemical reactions in the
Healy area was estimated by using a computer model to track HCCP emissions for every hour during a
1-year period (September 1990 to August 1991) (ENSR Consulting and Engineering 1992; Sonoma
Technology, Inc. 1992a). It was found that there were only a few occasions with at least a 24-h period
during which the simulated puffs of emissions remained within a 30-mile by 30-mile area surrounding
the proposed HCCP. These occasions occurred in December 1990 and January 1991.

When emissions from a coal-fired power plant contribute to regional haze, the greatest
contribution is believed to be caused by sulfate particles which are formed by oxidation of the SO,
emissions. The reactions that form sulfate require sunlight and water vapor or they require liguid water
in clouds combined with H,0, (which is formed by the same reactions that form photochemical smog).
These are all in very short supply during the Alaska winters, when the longer plume residence times are
more likely to occur. As a consequence, it is expected that the rate of conversion of SO, to sulfate is very
small in the Healy area in the winter. The rate of these reactions is also reduced in the summer by the
clean atmospheric conditions.

HCCP emissions are not expected to contribute appreciably to regional haze via the formation of
nitrate particles, The NO, emitted by coal-fired power plants is primarily in the form of nitric oxide
(NO), an invisible gas. NO is oxidized in the atmosphere to form NOy, a reddish-brown gas, by the O3
in the ambient air. NO; is then oxidized by the hydroxyl radical (HO) to form nitric acid (HNO;), an
invisible gas. When the atmosphere contains sufficient ammonia (NH3) gas, HNO; will react with NH;
to form ammonium nitrate (NH,NO;) particles, which can contribute to haze. However, it is unlikely
that NH NO; particles would form from the HCCP emissions because the necessary concentrations of
NH; are unlikely to be present. The reactions that oxidize NO; to HNQO; also oxidize SO; to sulfuric
acid (H250y), which then reacts irreversibly with NH 3 to form ammonium bisulfate (NHHSOy) and
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ammonium sulfate [(NH4):S0] particles. NHNO; particles will not form unless there is more than
enough NH; to neutralize all of the sulfate (the SO4 in H;SOy4). Measurements conducted during
February and June in a power plant plume in northern Alberta revealed that the sulfate present in the
plume typically was not fully neutralized (Lusis et al. 1978). Similar results have been observed at other
sources that are well removed from agricultural and urban sources of NH; (Richards, Blanchard, and
Blumenthal 1991). Therefore, it is expected that any NH; in the HCCP emissions would be consumed
by the H,504 formed from SO; emissions, and that insufficient NH3 would remain to form NHNO;
particles.

The NPS and EPA have expressed concern regarding the HCCP’s potential to contribute to
regional haze in DNPP. On May 5, 1993, a workshop was held in Seattle, Washington, with
representatives from the NPS, EPA, and the project participant to discuss and attempt to reach
agreement on methodologies to assess regional haze. Although a consensus was not reached on all
issues, a supplemental analysis was performed following the workshop to address concerns related (o
regional haze in DNPP (Sonoma Technology, Inc., 1993b).

The analysis was performed for two areas in DNPP: one south of the DNPP Visitor Access
Center and the other in the northeast corner of DNPP west of the HCCP proposed site. Much of the
terrain in these areas has elevations in excess of 3,000 ft msl. Plume materials are not transported to
such high elevations under the limited-mixing conditions associated with the formation of regional
haze. Other portions of these areas are in corners of DNPP or canyons where sight paths are limited to
a length of only a few miles. The results of the analyses presented below show that the sulfate
concentrations formed from the HCCP emissions are not high enough to cause perceptible effects in
short sight paths. Sulfate formation calculations were performed for the remaining areas, which are
indicated in Fig. 4.3.3. The areas north of the Visitor Access Center and near the location of the plume
observer in the Northeast Unit were not included because the visual effects were addressed separately by
the plume visibility modeling that evaluated the HCCP’s potential to produce a perceptible distinct
plume (Sect. 4.3.2.3). Visual effects in more distant portions of DNPP would be extremely unlikely
because HCCP emissions would be partially blocked from passage by the mountainous terrain and
diluted with distance.

DOE believes that perceptible regional haze in the Stampede Valley between the “northeast
Jfinger” and the main body of DNPP, which is a Class II area, could not be perceived from DNPP
because the sight paths would generally be perpendicular to the direction of transport of the plume
materials. Therefore, the portion of the sight path within the plume would generally be less than 1 mile
in length, which is too short for the amounts of sulfate that could be formed that close to the source to
cause percepftible effects.
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Because the two areas included in the analysis are located only 8 to 24 miles from the HCCP
proposed site, the methodology used was not characteristic of most regional haze analyses. Instead, the
modeling approach used SO; concentration profiles that typically are used to simulate the effects of
distinct plumes, The ISC2 air dispersion model was used 1o predict SO; concentrations in the two areas
(see Sect. 4.1.2.2 for a discussion of the model). Concentrations were estimated at ground level and
500 ft above ground level for each of the receptors (modeled locations). Although terrain elevations
were not used in the modeling, the topography of the area was accounted for by examining only those
locations in which it would be possible to have sight paths greater than 6 to 9 miles, Modeling was
performed for 6-h time periods to predict maximum SO: concentrations associated with stagnant
conditions. The percentage conversion of SO, to sulfate required to increase the light extinction
coefficient of the atmosphere by 20% were calculated. These percentage conversion data were then
compared with the amount of conversion that might occur to determine the number of fime periods with
perceptible haze.

For the homogeneous conversion of SO; to sulfate, which takes place during the daytime in
cloud-free air, the analysis assumed a 20% change in b, (the light extinction coefficient) would be
reguired to perceive regional haze. The analysis also assumed homogeneous oxidation rates of SO; to
sulfate of 0.1%/hr from December through February, 0.2%/hr in March and November, 0.5%/hr in
April and Octaber, and 1%/hr during the remainder of the year.

DOE believes that the analysis assumed viewing conditions representative of maximum impacts.
The assumed sight path length was 9.4 miles, which is the length most sensitive to regional haze. For
both the sight paths at ground level and 500 ft above ground level, it was assumed that both an observer
and a terrain background were present at each end of the 9.4 mile sight path containing the maximum
SO; concentration during each time period at the proper height above ground level. There was no case
during the year simulated that the homogeneous oxidation of SO; would cause the sulfate
concentration to exceed the perception threshold,

Sulfate concentrations high enough to exceed the threshold for visual effects could occasionally
be produced by the heterogeneous reactions that occur only in clouds, and then only during the warm
months when the necessary H>0; could be present. To produce perceptible effects, it would be
necessary for (1) the emissions to be entrained in clouds containing sufficient guantities of H;0;,

(2} the clouds to evaporate to reveal the resulting sulfate, (3) the emissions to be transported to DNPP
without much dilution, and (4) an observer to view the resulting sulfate haze approximately in line with
the plume centerline. DOE believes that the probability of the simultaneous occurrence of aif these
conditions is low. It was assumed that these conditions were satisfied in 10% of the 6-hour time periods
during which 30% conversion of SO; to sulfate would cause a 20% increase in the background light
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extinction in a 9.4-mile-long sight path in the areas shown in Fig. 4.3.3. DOE believes that this is an
upper limit to the number of cases that might actually occur.

Table 4.3.7 presents the estimated number of events per year that heterogeneous oxidation of SO;
could cause a sulfate concentration greater than or eqgual to the threshold for visual effects. The effects
Jrom the HCCP during the demonstration were predicted to be negligible and therefore are not
presented in the table; instead, the results using the higher level of emissions corresponding to the
HCCP permitted case are presented (see Sect. 5.2 for a discussion of the HCCP permitted case). The
results presented in the table for elevations at ground level and 500 ft above ground level should not be
summed because in most cases the threshold is exceeded at both heights during the same event.
However, it is appropriate to sum the events for the two modeled areas to obtain an estimate of the total
number of events being predicted. Based on the 30% conversion of SO; to sulfate, the analysis predicts
that haze would be perceptible a total of about once per year for the HCCP alone. For Unit No. 1
emissions alone, haze would be perceptible a total of three times per year: twice per year in the area to
the south of the DNPP Visitor Access Center and once per year in the northeast corner of DNPP west of
the HCCP proposed site. During the simultaneous operation of the HCCP and Unit No. 1, haze is
predicted a total of four times per year: twice in the area to the south of the DNPP Visitor Access
Center and twice per year in the northeast corner of DNPP. Thus, adding HCCP emissions (even at the
permitted level) to those from Unit No. 1 increased the estimate by only one event per year.

Table 4.3.7. Estimated number of events per year that heterogeneous oxidation of SO could
cause a sulfate concentration greater than or equal to the threshold for visual effects.

Modeled Height HCCP and
areg agl HCCP (permitted case) Unit No. 1 Unit No. I*
South Surface 0 2 2
South 5008 > 2 2
Northeast Surface 0 1 1
Northeast 500 ft t* 1 2

*Based on modeling the SO; emissions from both sources rather than summing the resulis from the previoxs columns.
¥Indicates an event would osceur occasionally, but on a frequency of less than once per year.

At the workshop held in Washington, D.C., on September 22, 1993, representatives of EPA and
NPS again expressed concern regarding the assumptions used in the supplemental regional haze
analysis. These participants felt that a 10% change in b, (rather than the 20% change assumed in the
analysis) would be sufficient to perceive regional haze formed during homogeneous oxidation of SO;.
Furthermore, they believed that homogeneous oxidation rates of SO; to sulfate should be greater than
assumed in the analysis: they expressed the view that rates of 1.4%/hr from October through March and
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1.9%/hr from April through September were more appropriate. In addition, they noted that the
background aerosols are not as hygroscopic as assumed by DOE’s analysis. EPA and NPS stated that
DOE’s assumptions about the hygroscopic nature of the background aerosols would tend to
underestimate regional haze formation. In response to a request made at the workshop, it was agreed
that an analysis would be performed to assess the sensitivity of the modeling to varying assumptions.

The background clarity of the air assumed in DOE’s analyses was much greater than the clarity
of the air as measured by the National Weather Service visibility observer in the Healy area.
Consequently, the sensitivity of varying the assumptions about the hygroscopicity of the background
aerosols was not analyzed further.

Table 4.3.8 presents the results of DOE’s sensitivity analysis. The first column gives the “DOE
case” as evaluated in the supplemental regional haze analysis for the HCCP (permitted case), Unit
 No. 1, and simultaneous operation of the two units. The second column indicates how the results
change by considering a 10% change in b, as the threshold for perception. The third column shows
how the results change by using the higher oxidation rates. Finally, the fourth column indicates the
results of changing both assumptions simultaneously. For the HCCP permitted case, the results are not

very sensitive to the change in assumptions: no regional haze was predicted under any of the
assumptions except for six events predicted in the northeast area at 500 ft above ground level after
changing both assumptions simultaneously. For Unit No. 1, the results are more sensitive; they increase
Jrom the DOE case of four events per year for both areas (two events for the south area and two events
Jor the northeast area) to 71 events per year for both areas (38 events for the south area and 33 events
Jor the northeast area) after changing both assumptions. Similarly, for the simultaneous operation of
the two units, the predictions increase from the DOE case of ten events per year for both areas (two
eventis for the south area and eight events for the northeast area) fo 85 events per year for both areas
(44 events for the south area and 41 events for the northeast area) after changing both assumptions.
 Atthe workshop on September 22, 1993, some participants reiterated concern regarding the
assumption of using a 30% total conversion of SO, to sulfate dun’ng heterogeneous oxidation. In
response to this concern, a sensitivity analysis was performed using a total conversion of 50%.
Table 4.3.9 presents side-by-side results of using 50% vs 30% conversion. The results indicate a very
slight increase in the predicted number of events per year by assuming 50% ioial conversion. Based on
the higher 50% conversion, the analysis predicts that haze would be perceptible a total of about once
per year for the HCCP alone. For Unit No. 1 emissions alone, haze would be perceptible a total of about
five times per year. During the simultaneous operation of the HCCP and Unit No, 1, haze is predicted a
total of six times per year. Thus, as with the 30% conversion results, adding HCCP emissions (even at
the permitted level) to those from Unit No. 1 increased the estimate by only one event per year.
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Table 4.3.9. Sensitivity analysis of the number of events per year that heterogeneous oxidation of SO> is
predicted to cause a sulfate concentration greater than or equal to the threshold for visual effects

HCCP and
HCCP (permitted case) Unit No. 1 Unit No. I*
Modeled Height »
area agl 50%" 30%° 50% 30%° 0%  30%°
South Surface 0 0 3 2 4 2
South 500 ft <I° <If 3 2 4 2
Northeast Surface 0 0 2 1 2 1
Northeast 500 1t <l <I¢ 2 1 2 2

“Based on modeling the SO emissions from both sources rather than summing the results from the previous columns.
¢ assumed percensage of SO; that is oxidized to sulfate within clouds and then exposed to view when the clouds evaporate.
“Indicates an event would occur occasionally, but on a frequency of less than once per year.

NPS and EPA Views. [This section was provided by NPS in consultation with EPA.] The NPS
and EPA concur with the air dispersion model selected to conduct the screening analysis to estimate the
combined HCCP and Unit No. 1 contribution to regional haze; it should provide a reasonable
first-order approximation. However, as with plume modeling, an investigator can excercise
considerable latitude regarding modeling assumptions and interpretation that can lead to widely
differing resulis. For these reasons the NPS and EPA asked that representative literature values of
input parameters be used to provide a range of values for the possible impacts of this project. The
preceding discussion provides modeling results for a range of perceptibility thresholds and homogenous
oxidation rates using the currently accepted 10% extinction perceptibility threshold. Also, no analysis is
provided for other accepted values for the level of the solubility of the background aerosol (a critical
JSactor for determining the relative impact of HCCP). These additional analyses, if conducted, would
indicate a greater number of hours for which perceptible impacts would be possible.

Similarly, as with the plume modeling analysis, the NPS and EPA assert that the geographical
domain for which the regional haze analysis is presented is too small. Tabulations should have included
all 15-km sight paths in the park that exceeded the perception threshold. Proximity of the source to the
park boundary does not prevent high rates of sulfate formation due to aqueous phase chemistry that
can rapidly occur in clouds even in a distance as short as 4 km, or long transport times due to
meandering plumes. Also, the area that separates the northeast portion of DNPP from the southern
portion should not have been omitted from the analysis. Observers located in either of these portions of
DNPP could haye their view affected by pollutants in the intervening area.

Conclusion. After extensive coordination and consultation with NPS, DOE believes that the
regional haze analysis presented herein is both reasonable and conservative for the reasons previously
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described. Regional haze has been detected at DNPP, but that haze has not been attributed to any
particular source, due to the limitations of the monitoring data. All analyses of regional haze indicate
that the frequency of occurrence from the combined emissions of the proposed HCCP and the existing
Unit No. 1 would only be slightly greater than that frem Unit No. 1 alone. However, any conclusion
must recognize the practical imitations of modeling for regional haze at the HCCP site. For this
reason, the Memorandum of Agreement for mitigating the effects of Unit No. 1 (see Sect. 2. 1.3.2)
provides for the further reduction of emissions if haze conditions result.

4.3.3 Surface Water Resources

Negligible impacts to surface water resources in DNPP are expected as a consequence of HCCP
construction and operation. As discussed in Sect. 4.1.3.2, a small increase in acidic deposition resulting
from HCCP SO, and NOyx emissions should not cause a measurable change in the pH of regional surface
. waters because their natural pH levels are generally 7.0 or higher and their buffering capacities are high.

4.3.4 Groundwater Resources
No impacts to groundwater resources in DNPP are expected as a consequence of HCCP
construction and operation.

4.3.5 Ecological Resources

Effects of poilutant gases from the HCCP on vegetation in DNPP would be minimal because
predicted maximum SO, and NO; concentrations in DNPP are much lower than predicted maximum
ambient concentrations and well below levels that are known to be toxic to plants. Similarly, major
effects are not expected from deposition of emitted particles and acid deposition as a result of SO, and
NO; emissions (see Sect. 4.1.5.1 and Sect. 4.3.2.2). The USGS/NPS study of element concentrations in
lichens, mosses, and surface soil found that elemental concentrations dropped to effective background
levels about 6 km from Unit No. 1 and other sources in the Healy area (Crock et al. 1992), This result
suggests that the DNPP has not been greatly exposed to emissions from Unit No, 1. This result includes
sulfur, which suggests that DNPP has not been exposed to substantiat amounts of SO, or acid deposition
from Unit No. 1. Because sulfur tends to be retained by terrestrial ecosystems, sulfur concentrations in
vegetation and the upper layer of the soil have proved to be sensitive indicators of exposure to
atmospheric sulfur in other studies (Sigal and Suter 1987). Measurements of wet deposition in DNPP
indicate that, even with the existing Healy Unit No. 1 in operation, acid deposition is not a problem.
Monthly mean pH values fluctuate between 5 and 6.5, which is typical of relatively clean areas in the
western United States (NADP/NTN Coordination Office 1989). However, some precipitation events have
pH levels as low as 3.9 (NADP/N'TN Coordination Office 1990). These precipitation pH levels are
typical of background sites (Sisterson et al. 1990). The acidity in low-pH precipitation at background
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sites is attributed to organic acids and naturally derived sulfate (Sisterson et al. 1990). Therefore,
emissions from Unit No. 1 are not necessarily the cause or even a niajor contributor to low-pH
precipitation events in DNPP. Studies of stream waiter chemistry in DNPP have found alkaline pH
values and high ionic concentrations resulting in well-buffered headwaters, contrary to other alpine
areas (Stottlemyer 1992; Stottlemyer and McLoone 1990). These results indicate that streams in DNPP
are not currently affected by acidic deposition and are not susceptible to effects of acid or heavy metal
deposition (Stottlemyer and McLoone 1990). No other impacts to ecological resources in DNPP are
expected as a consequence of HCCP construction and operation.

4.3.6 Floodplains and Wetlands
No impacts to floodplains and wetlands in DNPP are expected as a consequence of HCCP
construction and operation.

4.3.7 Prehistoric and Historic Resources
No impacts to prehistoric and historic resources in DNPP are expected as a consequence of HCCP
construction and operation.

4.3.8 Socioeconomics
No impacts to sociceconomic resources (beyond impacts discussed in Sect. 4.1.8) are expected as a
consequence of HCCP construction and operation.

4.3.9 Noise
No noise from HCCP construction and operation would be heard within DNPP.

4.3.10 Waste Management
No impacts to resources in DNPP are expected as a consequence of waste disposal at the
community landfill during HCCP construction and at the UCM Poker Flats mine during HCCP operation.

4.3.11 Electromagnetic Fields
Because the HCCP would use existing transmission lines that do not cross into DNPP, no
electromagnetic effects would occur.

4.3.12 Worker Health and Safety
Worker health and safety issues in DNPP would not be affected by HCCP construction and
operation.
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4.3.13 Concerns of the National Park Service

The U.S. Department of the Interior’s (DOI’s) NPS, a cooperating agency by virtue of its role as
an FLLM for DNPP, expressed a number of concerns about potential impacts on DNPP resources
resulting from HCCP emissions that would be generated only 4 miles from the border of DNPP. These
concerns were related to: (1) ambient air quality, (2) acidic deposition, (3) visibility, (4) surface water
resources, (5) ecological resources, (6) aquatic resources, (7) ice fog, (8) regional haze, and (9) global
climate change. Letter No. 76 in Volume II of the EIS contains a complete discussion of NPS concerns.
As a result of negotiations by DOI/NPS, DOE, AIDEA, and GVEA, a Memorandum of Agreement
(Appendix I) was signed by all four parties on November 9, 1993; consequently, DOI/NPS has agreed to
support release of the final EIS and withdraw its objections to the project (see Sect, 5.4.6 for a
discussion of the agreement).

4.4 MITIGATION MEASURES

In addition to the retrofit of Healy Unit No. 1 agreed to under the Memorandum of Agreement
discussed in Sect. 5.4.6, mitigation measures have been developed by AIDEA for the proposed HCCP to
minimize potential environmental impacts associated with the construction and operation of the facilities.
Many of the mitigation measures are related to socioeconomic issues. AIDEA has agreed to alleviate
socioeconomic impacts, primarily by providing a camp for construction workers. In addition, AIDEA
would provide medical services for construction workers and trained fire-fighting personnel during the
construction period, with sufficient equipment and supplies to protect the HCCP site and the work force in
the construction Calnp. These measures are expected to minimize related short-term socioeconomic
impacts to the Healy area. Subsequently, the Healy area would have time to plan for and integrate most
long-term effects into the community.

Another major mitigation measure is the installation of a cross connection between the HCCP and
Healy Unit No. 1 circulating-water discharges. This measure would aliow part of the HCCP circulating
water to discharge to the Unit No. 1 outfail during times when Unit No. 1 is shut down in the winter, thus
keeping the intake pond free of ice. The cross connection would minimize cold shock to fish by allowing
discharge 10 both outfalls when one of the units is shut down. In addition, the cross connection would
provide the flexibility to route the Healy Unit No, 1 circulating water through the HCCP outfall, if
necessary, during the summer to ensure that temperatures in the Nenana River would not exceed the
ADEC regulation of 55.4°F for maximum water temperature at the mixing zone.

Table 4.4.1 lists the mitigation measures that AIDEA would provide during the construction and
operation of the HCCP (with a cross-reference 1o their citation in the text).
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Table 4.4.1. Mitigation measures to be provided during construction and
operation of the Healy Clean Coal Project (HCCP)

Section Page Measure

4121 4-3 Use sprinkler trucks, as needed, during construction to spray

422 465 roads and construction areas t0 minimize fugitive dust.

4131 4-13 Implement standard erosion control measures, such as siraw
barriers, diversion trenches, and riprap to minimize sediment
transport during construction.

4132 4-14 Install a cross connection between the HCCP and Healy Unit
No. 1 circulating-water discharges to regulate temperature in
the mixing zone of the Nenana River and minimize cold shock
to fish.

418 440 Provide a construction camp {0 minimize socioeconomic
impacts associated with construction workers.

4185 4-51 Provide trained fire-fighting personnel during the construction
period with adequate equipment and supplies to protect the
HCCP site and the work force in the construction camp.

4.185 4.51 Provide medical services for workers during the construction of
the HCCP. Specifically, a trained emergency medical
technician would be on staff during the major construction
period. Arrangements for helicopter medivac services out of
Fairbanks would be made for life-threatening cases.

4192 4-59 Install a silencer for the intake of the forced-draft fan to lower

noise levels.
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5. IMPACTS OF COMMERCIAL OPERATION

Following the completion of the 1-year HCCP demonstration in 1997, commercial operation of the
HCCP is anticipated in 1998. Three scenarios are reascuably foreseeable outcomes of the demonstration:
(1) a successful demonstration followed by continuation of the project at approximately the same power
level using the same technologies (the demonstration case discussed in Sect. 4); (2) a demonstration that
fails to meet project objectives for air emissions, but attains permitted levels for air emissions, is
otherwise successful, and continues in operation at permitted levels (the permitted case); and (3) an
unsuccessful demonstration followed by conversion of the HCCP facility to a coal-fired power plant using
best available control technology, including low-NQy burners to burn pulverized coal and dry scrubbers
utilizing lime for flue gas desulfurization (the HCCP retrofit case). Several site-specific comparisons of
scenarios are given using the proposed site. Similar comparisons for the alternative site are not included
. because the comparisons would add little to the discussion.

Except for Sect. 5.4, the analyses in this section that include Healy Unit No. 1 characterize the
unmitigated impacts of Unit No. 1 prior to its planned retrafit discussed in Sect. 2.1.3.2, The analyses
that include the retrofitted Unit No. 1 are presented in Sect. 5.4.6. Those analyses indicate that impacts
associated with air quality, visibility, and regional haze would decrease following the Unif No. 1 retrofit,
while changes in impacts to other resources would be minimal. Therefore, the analyses presented prior
to Sect. 5.4 would overstate the impacts on air quality and visibility during the simultaneous operation
of the HCCP and the retrofitied Unit No. 1.

5.1 DEMONSTRATION CASE

If the demonstration is successful, the HCCP would continue in commercial operation using the
same technologies. The expected operating life of the HCCP is in excess of 40 years. The HCCP is
planned as a baseload power plant operating 24 h/d; therefore, the level of short-term impacts would not
change from those described for the demonstration in Sect. 4. The HCCP operation at the 50-MW level
would progressively increase from 65% of the time during the demonstration to 80% during the first year
of commercial operation (year 2) to 85% for years 3 through at least 25. Therefore, the level of long-term
(annual) impacts would increase slightly because the HCCP would be on-line for a greater percentage of
the year. However, because potential effects of the HCCP demonstration were conservatively based on
operation of the HCCP at an 85% capacity factor (and a 100% capacity factor for air quality impacts),
actual impacts during commercial operation should remain less than predicted in Sect. 4. CO; emissions
per year would remain the same as estimated in Table 4.1.3. It is likely that the HCCP would receive
coal from several open-pit mines at the UCM. No matter which UCM pit is used, there is no risk of
exceeding the ash disposal capacity of any UCM mine pit over the operating life of the HCCP. The
combined annual disposal rate of ash from Healy Unit No. 1 and the HCCP would be less than 1% of the
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annual coal and overburden combined production rate at the UCM mine. Although the HCCP could
receive coal from other mines in the area during commercial operation, the amount of fly ash disposed
of would still be a small fraction of coal production v; Poker Flats. Therefore, there is no danger of
exceeding the fly ash disposal capacity of the mine. A littile more than 100 tons of limestone would be
transported to HCCP per week (assuming an annual consumption rate of 5600 tons), This would
require between 10 and 20 truckloads per week. About 224,000 tons of limestone would be required
during the 40-year operating life of HCCP. Because the actual site that would be used to obtain
limestone is unknown, potential impacts resulting from limestone mining operations are not specifically
evaluated but are expected to be minor. Socioeconomic impacts would be smaller than those projected
for demonstration in 1997, because the number of workers required to operate the HCCP would gradually
be reduced from 32 to 22 (proposed site), or from 45 to0 40 (altemative site), as experience is gained in
operating the facility.

5.2 PERMITTED CASE

The second scenario describes a demonstration that fails to meet project objectives for air
emissions, but attains permitted levels and is otherwise successful. For this scenario, it is expected that
the HCCP would continue in operation (with no change in equipment) with air emissions at permitted
levels. Expected emissions would increase as follows (based on an 85% capacity factor): SO, from 103
to 207 tons/year; NOy, from 480 to 840 tons/year; and PM,, from 36 to 48 tons/year. SO, emissions are
based on an 80% SO, removal rate (resulting in emissions of 0.086 Ib/MMBtu of heat input to the
combustion process) using the same blended coal as in the demonstration case; NO; and PM, emissions
are based on .35 and 0.02 1b, respectively, per MMBtu. The emission rates analyzed for this scenario are
similar to the rates requested in the PSD permit application prepared by AIDEA and approved by the
ADEC. Limestone usage would decrease from 5609 to 4711 tons/year because less limestone would be
required in the chemical reactions to meet permitted SO, levels. Correspondingly, limestone-based
scrubber waste would be reduced from 5545 to 4706 tons/year. Other parameters would remain at almost
identical levels. Material flow diagrams that depict the resource requirements and discharges are
displayed in Fig. 5.2.1 for the short-term maximum rate during the permitted case and in Fig. 5.2.2 for the
long-term rate based on an §5% capacity factor. With the exception of CO; emissions, impacts o
atmospheric resources would be greater for the permitted case than for the demonstration case. CO;
emissions for the permitted case would remain the same as the demonstration case because there would
be no change in the equipment, and the same amount of coal would be used. Impacts to other resources
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would be almost identical to a successful demonstration. As with a successful demonstration,
socioeconomic impacts would be smaller than those projected for demonstration in 1997, because the
number of workers required to operate the HCCP would gradually be reduced from 32 to 22 (proposed
site), or from 45 to 40 (altemative site), as experience i gained in operating the facility.

Analyses were performed to estimate the increased level of impacts to atmospheric resources
associated with the permitted case compared with the demonstration case. Table 5.2.1 displays the
predicted maximum concentrations resulting from SO, NO;, and particulate emissions from the HCCP
for the PSD Class [ and H areas. For most pollutants and averaging periods, maximum concentrations
would be substantially higher for the permitted case. Maximum concentrations for the permitted case are
predicted to consume up to 96% of the PSD increments. The highest percentages are predicted for 24-h
and 3-h SO, concentrations within DNPP (96% and 88%, respectively) and for 24-h particulate matter
outside DNPP (93%). Other predicted concentrations consume less than 30% of the increments.

Table 5.2.2 shows the cumulative air quality impacts resulting from the simultaneous operation of Healy
Unit No. 1 and the HCCP. Because almost all of the modeled concentrations resulted from downwash
(downward movement) of the Unit No. 1 stack plume caused by the new HCCP boiler building, total
impacts for the HCCP permitted case were identical to the demonstration case.

Table 5.2.3 presents the cumulative air quality impacts to DNPP resulting from the simultaneous
operation of the HCCP and Healy Unit No. 1. Except for a slight increase in 3-h and 24-h SO,
concentrations, total impacts for the HCCP permitied case were the same as for the demonstration case.
Therefore, Healy Unit No. 1 is predicted to contribute much more than the HCCP to the maximum
modeled concentrations. As with the demonstration case, all total impacts for the permitied case are
expected to be less than 25% of the NAAQS, and most are expected to be less than 20% of the NAAQS.
Except for the 3-h and 24-h SO; concentrations, the ambient background concentrations are the largest
component of the total impacts.

Using the same approach as discussed in Sect. 4.3.2.3, potential visibility degradation was also
evaluated for the HCCP permitted case. Table 5.2.4 summarizes results from the PLUVUE I model of the
number of daytime hours per year that the plume is predicted to be perceptible from the DNPP Visitor
Access Center for views to the north and south and the total number of hours. The predicted number of
hours is low (but slightly higher than the demonstration case): 4 h for the north sight path, 9 h for the
south sight path, and a total of 9 h. The percentage of hours affected is much less than 1% of the
approximately 4380 h/year of daytime.

Cumulative visibility impacts of air emissions resulting from the simultaneous operation of the
HCCP (permitted case) and Healy Unit No. 1 also were evaluated and summarized in Table 5.2.4.
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Table 5.2.4. Number of daytime hours during the year calculated by the PLUVUE I model that the
NO? plume burden from Unit No. 1 and the Healy Clean Coal Project (HCCP) (permitted case)
exceeded a visual threshold of 150 ppbv-km in the sight paths from the Denali
National Park and Preserve (DNPP) Visitor Access Center

Emission source North sight path South sight path Total®
HCCP (permitted case) 4 9 9
Unit No. 1 5 s 6
Unit No. 1 plus HCCP® 15 23 26

“The toial is fess than the sum of the norsh and souh sight paths because of some hours in which the threshold was simulianeously
exceeded in both sipht paths.

*Based on modefing the NO3 emissions from both sources rather than sumnting the previos two lines (the columns do not add up
because the modeling was performed separaiely for each emission source and the combination of the two emission sources).

Although the estimates are greater than for the HCCP alone, the number of hours is still small; IS h for
the north sight path, 23 h for the south sight path, and a total of 26 h. The predicted number of hours is
slightly greater than for the corresponding cumulative plume associated with the demonstration case. The
percentage of hours affected is less than 1% of daytime hours during the year.

Model predictions indicated no hours in which a plume might be perceptible at the DNPP
Northeast Unit. For cumulative emissions from the simultaneous operation of the HCCP (permitted
case) and Unit No. 1, the maximum NO; burden was predicted by PLUVUE I to be 137 ppbv-km which
is less than the threshold for perception of 150 ppbv-km.

Using the same approach as discussed in Sect. 4.3.2.3, a comparison was made of the results
from the PLUVUE I and PLUVUE II models for the HCCP permitted case (Table 5.2.5). PLUVUE II
results are very similar to those of PLUVUE I in showing that the predicted number of hours in which
an HCCP plume is expected to be perceptible is very low: 2 h for the north sight path and 6 h for the
south sight path. The percentage of hours affected is much less than 1% of the approximately 4380 k
per year of daytime. Cumulative visibility impacts of air emissions resulting from the simultaneous
operation of the HCCP permitied case and Healy Unit No. 1 also were evaluated using PLUVUE II and
are summarized in Table 5.2.5. Although the estimates are greater than for the HCCP alone, the
number of hours is stll small: 5 h for the north sight path and 7 h for the south sight path. Again, the
percentage of hours affected is much less than 1% of daytime hours during the year. The results
obtained using PLUVUE I, while slightly less than PLUVUE 1, are very similar overall, and the same
conclusions can be inferred from either model.
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Table 52.5. Number of daytime hours during the year, calculated by the PLUVUE I and PLUVUE I
models, that a plume from Unit No. 1 and the Healy Clean Coal Project (HCCP) (permitted
case) would be perceptible in the sight paths from the Denali National Park and
Preserve (DNPP) Vicitor Access Center

North sight path South sight path
Emission source PLUVUE1I PLUVUE Il PLUVUE I PLUVUE IT
HCCP (permitted case) 4 2 ' 9 6
Unit No. 1 5 3 5 1
Unit No. 1 plus HCCP* 15 5 23 7

*Based on modeling the NO; emissions from botk sources rather than summing the previous two ines (the columns do not add up
because the modeling was performed separately for each emission source and the combination of the two emission sources).

For the same reasons and using the same approach as discussed in Sect. 4,3.2.3, an analysis was
performed for the HCCP permitted case to evaluate the sensitivity of visibility modeling to (1) the value
used for the perceptibility threshold and (2) the extension of the sight paths beyond the DNPP boundary
(Sonoma Technology, Inc., 1993¢c). Table 5.2.6 presents the results of the sensitivity analysis. The firss
column for each sight path and for the total, denoted as the “DOE case,” gives the results as presented
in this final EIS (Table 5.2.4). The second column indicates how the results change by extending the
sight path, while the third column shows how the results change by using 69 ppbv-kamn rather than
150 ppbv-km for the perceptibility threshold. Finally, the fourth column indicates the results of using
both the extended sight path and the 69 ppbv-km threshold.

The modeling is more sensitive to changing the perceptibility threshold than extending the sight
paths, as indicated by a greater increase from the DOE case in the number of hours in the third column
than in the second column. The modeling is extremely sensitive to changing both parameters
simultaneously, as indicated by the greatest increase in the number of hours in the fourth column. The
north sight path is more sensitive than the south sight path. As discussed in Sect. 4.3.2.3, DOE believes
that the “DOE case” is most appropriate because the predicted Unit No. 1 results most nearly match the
actual experience from human observers and the evidence of time-lapse cameras, which have not
detected any plumes from Unit No. 1.

5.3 HCCP RETROFIT CASE

The third scenario consists of an unsuccessful demonstration; subsequently, the HCCP would be
converted to a coal-fired power plant that uses best available control technology, including low-NOy

5-10
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burners to bum pulverized coal and dry scrubbers utilizing lime for flue gas desulfurization. The
baghouse would continue to be used to remove PM from the flue gas. The dry scrubbers would generate
solid waste that, along with the PM from the baghouse, would be retumed to the UCM Poker Flats mine
for disposal.

For most resource areas, the level of impacts for this scenario would be almost identical to those
discussed in Sect. 4 for the HCCP demonstration because the resource requirements and discharges are
nearly identical. Surface water, groundwater, ecological, and socioeconomic impacts are not expected to
change substantially; expected changes in impacts are discussed in the following paragraphs.

Minor effects would be expected during the dismantling and removal of HCCP components and
during the delivery and installation of components for the retrofit case. The type of impacts would be
similar to those described for construction impacts in Sect. 4. The Ievel of impacts would generally be
less than in Sect. 4 because much of the HCCP facility would not require modification during the
retrofitting process. In addition, the HCCP would not be operating during the process so that dismantling
and installation impacts would be offset by the lack of operational impacts during the period.

Coal requirements for the retrofit case would be similar but not identical to the HCCP
demonstration case. It is expected that run-of-mine coal from the UCM mine would be used without
blending waste coal. Consequently, because the heating value of run-of-mine coal is greater than blended
coal (7815 vs 6960 Buy/lb) (Table 2.1.1), the amount of run-of-mine coal required for the retrofit case
would be about 90% of the blended coal required for the HCCP. Because the ash content of run-of-mine
coal is considerably less than that of blended coal (8 vs 17%) (Table 2.1.1), the retrofit case would be
expected to generate about S0% less ash following combustion. Fewer trips, involving less ash, would be
required to return the ash to the UCM mine.

The amount of mining required would be greater for the retrofit case than for the HCCP
demonstration case becanse about 50% of the coal used by the HCCP wouid be waste coal uncovered
during mining for run-of-mine coal. It is estimated that the retrofit case would require about a 10%
increase in total mining operations at the UCM mine as compared with the HCCP. Therefore, it is
expected that PM emissions from fugitive dust during mining wouid be about 10% greater for the retrofit
case. However, because fugitive dust consists primarily of large particles that settle quickly to the ground
and because other sources (e.g., forest fires, wind-blown glacial silt) contribute to ambient ground-level
PM concentrations, increases in ambient concentrations from mining for the retrofit case are expected to
be less than 10% (compared with the HCCP).

Operational air emissions would be greater for the retrofit case than for the HCCP
demonstration case because the retrofit case, like the permitted case, would only meet permitted levels
rather than emit less than permitted levels. In addition to the same level of emissions, it is assumed that
the retrofit case would have the same source parameters as the permitted case (e.g., stack height, flue
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gas exit velocity and temperature). Therefore, the retrofit case would result in impacts to atmospheric
resources, including visibility, that would be at the same level as the permitted case (the previously
discussed second scenario). CO; emissions for the retrofit case would be approximately the same as the
demonstration case and permitted case because of the compensating effects of using a smaller amount
of coal vs a higher Btu content of the coal (run-gf-mine coal would be used without blending waste
coal).

The scenario for the retrofit case is almost identical to the scenario described as a no-action
alternative in which a conventional coal-fired power plant equivalent in capacity to the HCCP with
conventional flue gas desulfurization would be built at Healy by the project participants without DOE's
financial assistance (Sect. 2.2.1). The impacts for this no-action scenario are expected to be almost
identical to those previousty described for the retrofit case.

5.4 MITIGATION MEASURES

No NAAQS or PSD standards would be violated if the HCCP continued to operate under the
demonstration or permitted/retrofit cases. However, the consequences of operation of the HCCP in
conjunction with Healy Unit No. 1 could potentially result in minor visibility degradation. This section
describes potential mitigation options to reduce overall air emissions from the Healy site, and discusses
the technical, environmental, and economic feasibility of implementing those mitigation measures. It
also describes the steps which DOE, DOI, AIDEA, and GVEA have agreed to take to implement certain
of these mitigation measures.

5.4.1 Background

Visibility analyses performed using computer models suggest that potential visibility impairment
within DNPP from a coherent plume would be largely a function of NO, emissions, and contributions
to regional haze would be largely related to SO, emissions. The evaluations presented in this section
have thus focused upon reduction of NO, and SO; emissions that could be accomplished through
instailation of control technology and/or operational/adminisirative constraints for Unit No. 1.

Figure 5.4.1 uses a bar chart to characterize NO, and SO, emissions for several combinations of
Unit No. 1 and HCCP operating conditions. All combinations conservatively assume a 100% capacity
Jactor for both facilities. Because of scheduled and unscheduled outages, virtually no electrical
generating facility would be capable of operating at a 100% capacity factor (an 85% capacity factor is
typical); therefore, actual emissions are expected 1o be lower. The first bar presents Unit No. 1
emissions allowed under the existing permit. The second bar gives estimates of actual emissions from
Unit No. 1, which are considerably less than permitted emissions, especially for NO, emissions. Actual
Unit No. 1 emissions are somewhat variable, but these estimates are within the range of variability and
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Total emissions of nitrogen oxides and sulfur dioxide
Unit No. 1+ HCCP

Tons of pollutantsiyear

3500 3370
3000+ 2736
870 | Nitrogen oxides

2500+ O Sulfur dioxide

2000+

1500 1478

1000

L 124

Existing Unit #1 HCCP demo HCCP Unit #1 Unit #1
permit actual {50 MW) pemnit actualand  actualand
Unit #1 emissions (50 MW) HCCP HCCP permit
(25 MW) (25 MW) demo (75 MW)

(75 MW)

Fig. 54.1. Total site NOx and SO2 emissions for the Healy Unit No. 1 and Healy Clean Coal
Project facilities. Emission levels are for a 100% capacity factor.

are considered reasonable values. The third bar presents the very low emissions that are the target
objectives for the HCCP demonstration case. Whether these objectives are achievable for the HCCP
remains to be demonstrated. The fourth bar gives the HCCP permitted case, which is the upper bound
Jor emissions that could occur if the HCCP does not achieve its target emissions. Even for the
permitted case, HCCP emissions per MW of electricity generated are lower than actual Unit No. 1
emissions. The fifth and sixth bars display Unit No. 1 actual emissions combined with HCCP emissions
Jor the demonstration case and permitted case, respectively.

A range of representative options was evaluated to mitigate the increase in site emissions
resulting from demonstration and commercial operation of the HCCP, Unit No. 1 has historically
operated and currently operates well within its permit requirements and has no requirement lo reduce
its emissions. However, Unit No. I does offer an opportunity to partially offset incremental HCCP
emissions of NO, and/or SO; through installation of retrofit emission control systems and
aperational-administrative constraints. Therefore, the following descriptions of control technologies
Jor NO. and SO; evaluate the technical, environmental, and economic feasibility of installing and
operating each technology on Unit No. 1.
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Cost estimates prepared for the economic analyses are preliminary and were based on the typical
cost of retrofitting that technology to a similar source; the estimates did, wherever possible, take into
consideration the physical constraints and location of Unit No. 1 in Alaska. Annualized cost estimates
were based on a 20-year remaining plant life for Unit No. 1.

Stand-alone technologies for controlling NO, emissions are addressed in Sect. 5.4.2, and those
Jor controlling SO, emissions are addressed in Sect. 5.4.3. Two addiional processes or strategies that
were also considered for combined NO, and SO; control, the SNOX process and operational-
administrative controls, are addressed in Sect. 5.4.4.

5.4.2 Description of Healy Unit No. 1 Retrofit Control Technologies for NOx

The ability to retrofit is an important characteristic to be considered in the identification of
potential control alternatives for Healy Unit No. 1. To identify NO, control processes for retrofit to Unit
No. 1, a representative range of available NO, control technigues was reviewed. From this review, the
representative NOy control technologies selected were (1) selective catalytic reduction/selective
noncatalytic reduction and (2) low-NO, burners. The feasibility of retrofitting each of these
technologies to Unit No. 1 is discussed in the following paragraphs.

5.4.2.1 Selective Catalytic Reduction (SCR)/Selective Noncatalytic Reduction (SNCR)

SCR systems utilize ammonia as a reducing agent in a gas-phase reaction with NO,, to form
nitrogen and water. The reactions are facilitated by a proprietary metal catalyst (usually a
vanadium-titanium formulation). The catalytic reactor is generally placed after the economizer and
upstream of the air heater to obtain the desired reaction temperature. Gaseous ammonia is injected
immediately upstream of the reactor at a rate that is determined by continuous measurements of the
exhaust flue gas NO, concentration,

Ammonia-based SCR systems have been used extensively for NO, reduction on gas turbine
installations and a few natural gas boilers. SCR has not been demonstrated commercially, however, on
any coal-fired units in the United States. Substantial technical and environmental problems arise with
the process when installed on a coal-fired facility. These problems are being addressed by several
organizations [e.g., DOE, EPA, and the Electric Power Research Institute (EPRI)] using a variety of
research and demonstration programs. To date, however, SCR has not been shown to be commercially
Jeasible on any U.S., boilers burning coal. The technology, if successful, may be capable of relatively
high levels of NO, reduction (i.e., 50% to 80%). A 60% NO. reduction is assumed in the following
analyses.

SNCR of NO, with ammonia or urea as the reagent is similar to SCR in that NO, is chemically
reduced to molecular nitrogen and water vapor by reaction with a reagent compound. The major
difference between the two general processes is that in the SNCR techniques, the NO, reduction
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reactions take place homogeneously in the gas phase within a specific thermal window (approximately
1600 to 2000°F). In the SCR technigue, similar reactions take place at lower temperatures
(approximately 600 to 750°F), but on the surface of a4 catalyst. Many of the advantages and potential
problems associated with SCR are also common to SNCR, with the additional consideration that NO,
removal levels available from application of SNCR are typically only about half of those possible with
SCR. Consequenily, while not specifically addressed here as a separate mitigation option, the
applicability of SNCR for retrofit to Unit No. 1 for NO, control is effectively treated within the
discussion and analyses conducted for SCR.

SCR has major environmental drawbacks, particularly involving the use of ammonia. Operation
of SCR requires that excess ammonia be injected in the flue gas to maintain the desired NO, reduction
efficiency. The excess ammonia that does not react with NO, passes through the unit and is emitted to
the atmosphere. A typical design basis for a coal-fired application places the level of ammonia slip at
about 5 ppm. This level can rapidly increase, however, as the catalyst degrades. However, even the
5 ppm level can be significant because ammonia is considered by EPA to be a hazardous substance
under the Comprehensive Environmenial Response, Compensation, and Liability Act (CERCLA)

{40 CFR Part 302) and an extremely hazardous substance under the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR Part 355).

In addition, there is a danger of ammonia spills during transportation, transfer, storage, and
on-site use. These events could have potentially major environmental, health, and sqfety consequences.

The content of ammonium compounds in the fly ash can also have an adverse impact on waste
disposal and marketing practices because these compounds decompose and release ammonia at elevated
PH levels. If 8O, controls involving injection of lime or limestone byproducts were also implemented on
Unit No. 1, the ash would be high in alkaline content. Under these conditions, even slight wetting (e.g.,
condensation of atmospheric moisture on the ash material, rain or snow, or wetting for dust
suppression during ash transport) could result in an ammonia odor problem. In addition, the chemistry
of the ash could change (e.g., it could contain toxic compounds) such that is could not be disposed of at
the UCM mine, Disposal of ash at another location would substantially increase the cost of ash disposal.

Another detrimental environmental effect of SCR results from disposal of the spent catalyst.

Most SCR catalysts contain around 5% vanadium pentoxide (V0s). In its pure commercial-grade form,
V205 is considered a hazardous material by EPA (40 CFR Part 302).

The use of SCR for retrofit to the Unit No. 1 steam generator would also have energy penalties in
terms of electricity needed to operate the SCR unit and a decrease in the efficiency of the unit.
Additional energy is required because of the electricity consumption of the SCR and the efficiency loss
due 1o pressure drop across the catalyst reactor.
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A conservative but realistic NO, removal efficiency of 60% was assumed for an SCR retrofit on
Unit No. 1. The annualized cost of installation and operation of the SCR technology on Unit No. 1 is
estimated at $2,700,000 or $5,305/ton of NO, removed.

5.4.2.2 Low-NOx Burners

Low-NO, burners are a combustion control technology that is specific to pulverized-coal
Jurnaces. Concurrent with a replacement of the existing burners at Healy Unit No. 1 with low-NO,
burners, the mills that pulverize the coal would also need to be replaced.

Low-NO, burner controls are proven reliable and are commercially available, Low-NO, burners
do not create waste products that require disposal, and do not use catalyst materials that deteriorate
over time and eventually require disposal themselves. Operation of low-NO, burners may cause a slight
reduction in efficiency and may cause an increase in unburned carbon in the fly ash.

Up to a 50% reduction in NO, emissions could be anticipated following a low-NO, burner retrofit
of Unit No. 1. The annualized cost of installation and operation is estimated to be $644,000 or
$1,519/ton of NO, removed.

5.4.3 Description of Healy Unit No. 1 Retrofit Control Technologies for SO2

The SO; control technologies considered as representative for potential retrofit to Healy Unit
No. 1 are limestone scrubbing with forced oxidation (LSFO), lime spray dryers, and flash-calcinated
material (FCM) duct injection. The feasibility of retrofitting each of these representative SO, control
technologies to Unit No. 1 are discussed below.

5.4.3.1 Limestone Scrubbing with Forced Oxidation

LSFO is a wet-process technology that is located downstream of the particulate collector and
induced draft fans. Flue gas enters a vertical spray tower where the flue gas is contacted with a slurry
containing approximately 10% solids. The slurry contains calcium carbonate, calcium sulfite, and
calcium sulfate. The flue gas is cooled when it contacts the slurry. SO; is absorbed into the slurry
droplets where it reacts with the calcium carbonate to form calcium sulfite and calcium sulfate. In
these reactions, carbon dioxide (CO;) is given off in the reaction and exits the scrubber with the flue
gas. Limestone is added to make up for the calcium carbonate consumed in the reaction with SO;. The
Jilter cake waste product containing 80% suspended solids is conveyed to a storage facility where it is
loaded onto trucks and transported 1o a disposal site.

Wet LSFO processes have seen increased application in commercial utility operations. The
number of full-scale LSFO operating facilities has increased from three in 1978 to over 20 in 1993.
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The technology is proven for utility-sized pulverized-coal boilers. However, the high levels of SO;
removal (greater than 95%) have generally been demonstrated on high-sulfur applicdtions. Technical
disadvantages of the LSFO process include the large amount of space required and the increased
maintenance costs due to scale formation in the scrubber and outlet ductwork.

A major environmental disadvantage of the LSFO process is that the amount of waste generated
by the LSFO is greater than that for the other FGD processes. This is because the waste material,
calcium sulfate, has a higher molecular weight than wastes from the other processes and 20% of the
waste, by weight, is water. Since the waste contains water from the scrubbing process and this water is
usually high in total dissolved solids (TDS), there is a greater potential for leaching of TDS into ground
and surface waters. Also, because of the high water content of the wastes, handling of the waste
material becomes more difficult and transport back to the UCM mine may not be possible without
specialized transport equipment.

An additional environmental disadvantage of the LSFO process is that the plume would be
completely saturated and not reheated. This would result in less plume rise than would occur for other
processes. Furthermore, in subarctic climatic conditions, ice crystals in a fully saturated plume have an
increased probability of surviving transport to the nearest boundary of DNPP.

An LSFO system would use about 2% of the unit’s net generation, which is equivalent to 0.5 MW
of the 25 MW generated by Unit No. 1.

It is reasonable to assume that the SO, removal efficiency for an LSFO refrofit on Unit No.1
would be about 90%. The annualized cost of installation and operation is estimated at $2,670,000 or
$4,715/ton of SO2 removed.

5.4.3.2 Lime Spray Dryer FGD

A lime spray dryer FGD system is essentially the same as the Activated Recycle SDA process
proposed for the HCCP. The principal difference between the two processes is the type of alkali used
and the point at which it is introduced into the process.

Pebble lime (Ca0) is used in the lime spray dryer FGD system. Pebble lime is not currently
manufactured in Alaska, and the nearest source is in the Tacoma, Washington, area. Pebble lime could
be transported to the Healy site and stored in a silo. From the silo it would be conveyed into a feeder
and then into a slaker for conversion into a milk of lime slurry. The milk of lime slurry, along with
slurried recycle solids, would be fed into a spray dryer atomizer, where it reacts with the SO; in the flue
gas to form calcium sulfate and calcium sulfite,

518



[ Final: December 1993 |

Lime spray dryers have been shown to be capable of removing 90% of the SO, from medium- or
high-sulfur coals. As with the wet LSFO process, applying lime spray drying to flue gas following
combustion of the low-sulfur coal used by Unit No. 1 may increase the difficulty of attaining a high
percentage of SO removal and may substantially inciease costs of applying the technology. A removal
efficiency of 70% is considered reasonable for a retrofit of a lime spray dryer on Unit No. 1.

The major advantages of the lime spray dryer system over the wet LSFO system are that a dry
waste product is formed; waste products would be transported by the existing ash handling system, so0 a
separate waste handling system would not be required; a flue gas reheat system would not be reguired
since the flue gas is not fully saturated; and because the flue gas is not fully saturated, carbon steel
construction could be utilized and exotic alloys and linings would not be required.

Environmental effects from the lime spray dryer process would be less than that for the wet
LSFO process. The flue gas from the lime spray dryer process is not completely saturated with moisture
and would be discharged into the atmosphere at a higher temperature and velocity and attain a higher
plume rise which aids in the dispersion of the plume and reduces ground-level concentrations of
pollutants. The dry waste product would not have moisture available for contaminating ground or
surface waters and would be more easily transported to the UCM mine for disposal.

The annual power requirement for the lime spray dryer FGD system would be 0.7% of Unit No. 1
net generation (0.2 MW).

Assuming an SO; removal efficiency of 70% for a lime spray dryer retrofit on Unit No. 1, the
annualized cost of installation and operation is estimated at $940,000 or $2,132/ton of SO, removed.

5.4.3.3 Duct Injection of Flash-Calcined Material (FCM)

A potential option for capture of SO, from the Healy Unit No. 1 system is the injection of FCM
generated by the HCCP into the ductwork of Unit No. 1 upstream of the fabric filter. FCM would be
conveyed from the HCCP sorbent activation system to Unit No. 1, where it would be sprayed by nozzles
under pressure into the flue gas ductwork. Controlled humidification might also be added, if necessary,
to enhance the reaction of the FCM with the SO, in the flue gas. SO, would be captured through
reaction with FCM in the flue gas stream as well as on the surface of the fabric filter media in the
baghouse. The FCM material would be collected with the fly ash and disposed of with the fly ash at the
UCM mine,

Numerous studies and tests have been performed on duct injection of lime and limestone, but
duct injection of FCM has not been tested. However, because FCM has been shown to have reactivity
rates comparable to lime, it is expected that the FCM would offer adequate reactivity for use in a duct
injection system. An SO; capture rate of up to 25% is a reasonable possibility with this technology on

519



| Healy Clean Coal Project EIS

the low-sulfur coal used by Unit No. 1. The FCM is a byproduct of the HCCP process, and only a
portion of the FCM is actually recycled in the HCCP while the remainder is sent to disposal. Additional
limestone might be needed to maintain the required lcvels of FCM for use in both the HCCP and Unit
No. 1.

This technology has the potential advantages of utilizing FCM that would otherwise be disposed
of and requiring relatively minor equipment modifications. These equipment modifications would
include an extension of the HCCP injection system piping to the Unit No. 1 flue gas duct upstream of
the existing baghouse, increasing the HCCP injection blower discharge pressure, and the addition of
FCM injection nozzles to be installed in the Unit No. 1 ductwork.

Assuming an SO; removal efficiency of 25% for a duct injection FCM system retrofit on Unit
No. 1, the annualized cost of installation and operation is estimated at $17,000 or $106/ton of SO,
removed.

5.4.4 Description of Healy Unit No. 1 Combined Control Technologies and
Strategies for NOx and SO2

This section discusses two means of simultaneously reducing emissions of NO; and SO,: (1) the
SNOX technology, and (2) operational procedures and administrative control strategies.

5.4.4.1 SNOX

The SNOX process catalytically removes NO, and SO; without the use of sorbents, with only
salable sulfuric acid as a “waste” product (other than ash}. The SNOX process is currently under
demonstration at Unit No. 2 of the Niles Station power plant, operated by the Ohio Edison Company in
Niles, Ohio. Objectives of the demonstration include removal efficiencies of 95% for both NO, and S0;.

The SNOX technology consists of five key process areas: particulate collection, NO; reduction,
S0, oxidation, sulfuric acid condensation, and acid conditioning. The Ohio SNOX project has
demonstrated short-term removal efficiencies of over 90% for NO, and SO; using 2.8% sulfur coal,
The SNOX process is designed to operate most efficiently using high-sulfur coals, and efficiencies
decrease with decreasing coal sulfur content.

Al this time the technology has not been sufficiently tested for use in the United States and is not
commercially available. However, the method is discussed here for comparative purposes. In Alaska,
there is probably no market for the quantities of sulfuric acid that would be produced; therefore, the
acid would have to be shipped out of state. Sulfuric acid is a hazardous and corrosive material, and its
shipment would pose additional environmental risks.

Assuming a conservative but reasonable 80% removal efficiency of both NO; and SO; fora
SNOX retrofit on Unit No. 1, the annualized cost of installation and operation of the SNOX technology
is estimated at $5,090,000 or $4,308/ton of both SO, and NO, removed.
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5.4.4.2 Operational-Administrative Controls of Healy Unit No. 1

Operational Controls. Adjustments to the operating parameters of Unit No. 1 could take the
Jorm of combustion tuning to further reduce NO, emissions. This approach, if applicable to Unit No. 1,
could reduce NO, emissions by about 15% but would a0t affect SO, emissions. The technigue would be
implemented by conducting a test program on the unit to ascertain the extent to which air-fuel mixtures
may be minimized or modified to reduce NO, emissions. While capital costs associated with these
techniques are generally quite low (consisting mainly of the costs to perform the test program),
implementation may result in reduced power plant efficiency. Installation and operation of a
continuous emission monitoring system to monitor changes in short-term emission levels would also be
required.

It may also be possible to reduce SO, emissions by arranging for UCM to provide coal that has
lower sulfur levels. However, this would require stockpiling of lower sulfur coal by UCM or the saving

- of lower sulfur coal seams for specific use by Unit No. 1. Both of these options would severely hinder
UCM mining operations, and would be impractical over the long term. Due (o the already ultra-low
sulfur content of UCM coal, reductions in sulfur content of coal delivered to Unit No. 1 would be small,
even if it were technically feasible for UCM to mine a consistently lower sulfur content coal for Unit
No. 1. Mining of a separate run-of mine product for Unit No, I would likely increase the gquantity of
waste coal generated by UCM, thereby reducing the efficiency of the HCCP with respect to waste coal
utilization.

Because the specific form of adjustments to operating parameters to reduce emissions and the
viability of stockpiling lower sulfur coal could not be determined in the absence of engineering
investigations, capital and operating cost estimates for these options could not be prepared.

Administrative Controls . Administrative controls of Healy Unit No. 1 operations could
include: (1) short-term reductions in operating load in response to a visibility-impairing event
attributable to the combined site emissions, (2) reductions in plant capacity factor through long-term
laad‘reduction, or (3) reductions in plant capacity factor by operating Unit No. 1 at full capacity only
during a portion of the year and shutting down the unit duﬂng the remainder of the year.

Short-Term Load Reductions. If a visibility impairing event were to be reported and
documented as occurring, the load on Unit No. 1 could be reduced to decrease total site emissions. This
administrative action would reduce the SO; emissions in direct proportion to the reduction in the coal
Jfeed rate and, therefore, in proportion to load. This would also result in reduced NO, emissions,
though not in direct proportion to load because NO, emissions are dependent upon a number of factors
in addition to fuel feed rate.

Reduction in Capacity Factor Through Long-Term Load Reduction. Reduction in
plant capacity factor through long-term load reduction would be accomplished by reducing the Healy
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Unit No. 1 load to a level below its maximum of 25 MW. To achieve a complete offset of HCCP
permitted SO; emissions, Unit No. 1 load would need to be reduced by 40% from 25 MW to 15 MW.
However, continuous operation of Unit No. 1 at only 00% load could result in increased operating costs
and potential damage to the unit. Operating experience with Unit No. 1 suggests that fuel oil might
need to be burned in addition to coal to maintain proper combustion temperatures at 60% load.
Combined fuel firing would increase the complexity of operating Unit No. 1 and might have an
appreciable impact on unit availability. In addition, this administrative control option principally
addresses only reductions to SO; emissions.

Reduction in Capacity Factor Through Seasonal Operation. Another administrative
emissions control option is reduction in plant capacity factor by operating the Unit No. 1 factlity at full
capacity only during a portion of the year and shutting down the unit during the remainder of the year.
To achieve an offset of HCCP permitted SO, emissions, the Unit No, 1 capacity factor would need to be
reduced by 40%. This would be accomplished by shutting down Unit No. 1 during 40% of the year.
From a visibility standpoint and based upon current modeling results, the effects of a visible plume
would be addressed most effectively through a reduction in NO, emissions during the winter, whereas
the effects of regional haze would be addressed most effectively through a reduction in SO; emissions
during the summer. From the standpoint of electrical load demand and maintenance activities,
operating Unit No. 1 during the cold winter months and shutting it down during the warmer months
would be most beneficial.

The annualized cost of shusting down Unit No. 1 for 40% of the year is estimated at $2,040,000
or $3,455/ton of both SO; and NO, removed. This cost includes the replacement of lost generating
capacity through the purchase of power from other electrical generating facilities in the state and the
increased per unit costs of generating the remaining power production.

5.4.5 Comparison of Mitigation Measures

This section compares the technical, environmental, and economic viability of the mitigation
measures discussed above. In particular, a comparison is made of the effectiveness of each mitigation
measure at reducing sitewide NO and SO; emissions,; measures are presented in order of increasing
effectiveness at decreasing emissions. Actual Unit No. 1 emissions alone (without mitigation) are used
as a baseline for comparison.

5.4.5.1 NOx
Figure 5.4.2 displays actual NO, emissions for Healy Unit No. 1 alone (Scenario 1) and in
combination with the HCCP for the demonstration case and permitted case (Scenario 2). The figure
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Nitrogen oxides emission scenatios
Unit No. 1 + HCCP

Demonstration case
Tons of pollutants/yvear
2000
| Unit No. 1
0O HCCP
1500 1425

100(!J

500+

o 4
Emission scenario
Reduction 0% 40% 50% 60% 80%
Cost {$/ton removed) 3455 1519 5305 4308

Nitrogen oxides emission scenarios
Unit No. 1 + HCCP

Permitted case
Tons of poliutantsfvear
2000 1858 [ | Unit No. 1
18| HCCP
1519

-

1500 1434 1349
1180
1010

1000+

500

0
Emission scenario
Reduction
Cost ($/ton removed) 3455 1519 5305 4308

Emission scenario:

1 Unit No. 1 actual emissions

2 Unit No. 1 actual plus HCCP emissions

3 Unit No. 1 with administrative controls (40% reduction) plus HCCP emissions

4 Unit No. 1 with low nitrogen oxide burners retrofit (50% reduction) plus HCCP emissions
5 Unit No. 1 with SCR retrofit (80% reduction) plus HCCP emiasions.

€ Unit No. 1 with SNOX retrofit (80% reduction) plus HCCP emissions

Fig. 5.4.2. NOy emission reduction scenarios for Healy Unit No. 1 plus the Healy Clean Coal
Project for the demonstration case and permitted case. Emission levels are for a 100% capacity factor.
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also depicts Unit No. 1 with administrative controls (Scenario 3) and three retrofit NO, emission
scenarios corresponding to Unit No. 1 with low-NO, burners, SCR, and SNOX (Scenarios 4, 5, and 6,
respectively). For each of these four NO, reduction scenarios, the reduced Unit No. 1 emissions are
also combined with the HCCP for the demonstration case and permitted case.

Of the four NO, reduction scenarios, administrative controls on Unit No. 1 operations
(Scenario 3) would have the least effect on NO, emissions. For the demonstration case, annual sitewide
NO, emissions would be 1086 tons compared with the baseline of 848 tons for actual Unit No. 1
emissions alone. For the permitted case, annual sitewide NO, emissions would be 1519 tons. Costs
would be less than for SCR and SNOX retrofit (Scenarios 5 and 6, respectively) but substantially greater
than for low-NO, burners (Scenario 4). In addition, administrative controls on Unit No. 1 would
require purchase of replacement power, which could shift the source of air emissions to another locale.
* Air emission increases associated with generating facilities in the Anchorage or Fairbanks areas might
exacerbate the nonattainment status for carbon monoxide (CO) of those airsheds, particularly during
winter.

Retrofitting Unit No. I with low-NO, burners (Scenario 4) would offer an option for NO,
reduction that is technically, economically, and environmentally viable. For the demonstration case,
annual sitewide NO, emissions would be 1001 tons compared with the baseline of 848 tons for Unit No.
1 emissions. For the permitted case, annual sitewide NO,. emissions would be 1434 tons.
Environmental effects of low-NO, burners are appreciably less than from either an SCR or SNOX
retrofit (Scenarios 5 and 6, respectively). Low-NO, burners are also more cost effective than SCR or
SNOX technologies or administrative controls.

Using the SCR technology (Scenario 5) would nearly result in a no-net change in annual
sitewide NO, emissions for the demonstration case: 916 tons compared with the baseline of 848 tons.
For the permitted case, emissions would be 1349 tons. However, because SCR has never been applied
to a commercial-scale unit firing U.S. coal and has never been applied to a commercial pulverized-coal
unit in either Japan or Europe using a fabric filter for particﬁlate control, it is not considered to be a
technically or economically viable option for retrofit to Unit No. 1. SNCR is also not considered to be
fully demonstrated on gny coal-fired source other than circulating fluidized bed boilers. Since problems
comparable to those encountered in European SCR applications are expected for U.S. applications,
pilot-scale studies to validate this technology on U.S. coals are still in their early stages. Both SCR and
SNCR retrofit control systems are substantially less cost effective than low-NO, burners and have major
environmental disadvantages. The annualized cost of SCR technology, at $5305/ton of NO, removed, is
the highest of the NO, mitigation measures that have been evaluated.

Using the SNOX technology (Scenario 6) would more than offset the incremental increase in
emissions for the HCCP demonstration case and result in annual sitewide NO, emissions of 747 tons
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compared with the baseline of 848 tons. For the permitted case, emissions would be 1180 tons.
Although removal efficiencies might be high with the SNOX technology, it is not presently considered
technically viable or commercially available, especially for the low-sulfur coal used by Unit No. 1. In
addition, the high costs of the technology and enviror.mental constraints of shipping sulfuric acid out of
Alaska are substantial drawbacks 1o its use as a retrofit to Unit No. 1.

5.4.5.2 SOz

Figure 5.4.3 displays actual SO, emissions for Healy Unit No. 1 alone (Scenario 1) and in
combination with the HCCP for the demonstration case and permitted case (Scenario 2). The figure
also depicts Unit No. 1 with administrative controls (Scenario 4) and four retrofit SO; emission
scenarios corresponding to Unit No. 1 with FCM duct injection, lime spray dryer FGD, SNOX, and
LSFO (Scenarios 3, 5, 6, and 7, respectively). For each of these five SO, reduction scenarios, the
reduced Unit No. 1 emissions are also combined with the HCCP for the demonstration case and
permitted case.

FCM duct injection technology (Scenario 3) would have the least effect on SO, emissions of the
Jive SO; reduction scenarios, but it would still more than offset the addition of the HCCP emissions for
the demonsiration case: annual sitewide SO; emissions would be 596 tons compared with the baseline
of 630 tons for actual Unit No. 1 emissions alone. Even for the permitted case, sitewide emissions
would increase only slightly, from 630 tons to 720 tons. FCM duct injection technology offers the
practical advantages of utilizing an otherwise waste product for the SO; capture reagent, minimal
additional production of waste, and minimal additional consumption of limestone.

Administrative controls of Unit No. 1 SO, emissions (Scenario 4) would have kigher costs than
FCM duct injection but would be more effective in decreasing emissions. For both the demonstration
and permitted cases, annual sitewide SO; emissions would be less than the baseline of 630 tons:
502 tons for the demonstration case and 626 tons for the permitted case. Administrative controls on
Unit No. 1 would require purchase of replacement power, which shift would the source of air emissions
to another locale, as described in Sect. 5.4.5.1.

The lime spray dryer FGD system (Scenario 5) would be an effective retrofit option for Unit
No. 1. For both the demonstration and permitted cases, annual sitewide SO; emissions would be much
less than the baseline of 630 tons: 313 tons for the demonstration case and 437 tons for the permitted
case. The cost of installing and operating the lime spray dryer would, however, be appreciably higher
than for duct injection of FCM.
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Sultur dioxide emission scenarios
Unit No. 1 + HCCP
Demonstration case
Tons of polutants/year

1000
800 754
830 | Unit No. 1
500 [ HCCP
400
200+
Q0
Emission scenario 1 2 3 4 5 6 7
Reduction 0% 25% 40% 70% 80% 90%
Cost ($/ton removed) 108 3455 2132 4308 4715

Sulfur dioxide emission scenarios
Unit No. 1 + HCCP
Permitted case
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600+

400

2004

Emission scenario
Reduction 0% 25% 40% 70% 80% S0%
Cost ($ton removedj 106 3455 2132 4308 4715
Emission scenario:

1 Unit No. 1 actual emissions

2 Unit No. 1 actual plus HCCP emissions

3 Unit No. 1 with FCM duct injection retrofit (25% reduction) plus HCCP emissions

4 Unit No. 1 with administrative controls (40% reduction) plus HCCP emissions

5 Unit No. 1 with lime spray dryer FGD retrofit (70% reduction) plus HCCP emissions
6 Unit No. 1 with SNOX retrofit (80% reduction) plus HCCP emissions

7 Unit No. 1 with LSFO retrofit (80% reduction) plus HCCP emissions

Fig. 5.4.3. 802 emission reduction scenarios for Healy Unit No. 1 plus the Healy Clean Coal
Project for the demonstration case and permitted case. Emission levels are for a 100% capacity factor.
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Using the SNOX technology (Scenario 6) would more than offset the incremental increase in
emissions for the HCCP demonstration and permitted cases and result in annual sitewide SO,
emissions of 250 and 374 tons, respectively, compared with the baseline of 630 tons. However, for
reasons discussed in Sect. 5.4.5.1, the SNOX technolugy is not considered a viable retrofit technology
Jor either NO, or SO; control or Unit No. 1.

Using the wet LSFO technology (Scenario 7) would greatly reduce annual sitewide SO,
emissions. There would be 187 tons for the demonstration case and 311 tons for the permitted case
compared with the baseline of 630 tons. However, as discussed in Sect. 5.4.3.1, the disadvantages of the
wet LSFO process include the increased amount of waste produced, waste handling and disposal
requirements, space requirements, high costs, and a visible moisture plume during operation.
Therefore, the LSFO process is not considered a viable retrofit option for Unit No. 1.

5.4.6 Mitigation Agreement

Using the above-described mitigation scenarios that would reduce emissions from the existing
Healy Unit No. 1 as a basis for discussion, DOE facilitated negotiations between the project participant
team (AIDEA and GVEA) and the U.S. Department of the Interior (DOI) regarding the latter’s
concerns that increased emissions from the combined operation of Unit No. I and the HCCP would
adversely affect DNPP, These negotiations were successfully concluded and a Memorandum of
Agreement was signed on November 9, 1993 (Appendix I, to ensure the protection of DNPP’s
resources from potential adverse air pollution impacts attributable to the HCCP and Unit No. 1.

The cornerstone of the Memorandum of Agreement is the planned retrofit of Unit No. 1 to reduce
emissions of NO; and SO,. For NO, control, the Agreement calls for Unit No. 1 to be retrofitted with
low-NO, burners with overfire air (if technologically feasible) after the start-up of the HCCP. GVEA
has agreed to reduce Unit No. 1 NO, emissions by approximately 50%, from 848 tons per year to 429
tons per year. This NO, control is very similar to Scenario 4, described in Sect. 54.5.1. The Agreement
also requires that SO; emissions from Unit No. 1 be reduced by 25%, from 630 tons per year to 472 tons
per year, using duct injection of a sorbent (e.g., FCM or lime). This SO; control is very similar to
Scenario 3, described in Sect. 5.4.5.2. Under the Agreement, these emissions limits will be monitored
with continuous emission monitoring equipment.

The Agreement requires that the permit to operate issued by the ADEC reflect the new reductions
in emissions from Unit No. 1. Also, GVEA has agreed to implement administrative controls (reduce
Unit No. 1 output) if DNPP experiences any visibility impacts. In addition, Section IV of the
procedures for implementing the Agreement provides for the renegotiation of the Agreement if visibility
impacts occur more than 10 times during any six-month period. In addition, two years after start-up of
the HCCP and as otherwise agreed, GVEA and the DNPP superintendent would meet to evaluate these
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procedures and discuss additional reasonable measures, if necessary, to protect air quality related
values of DNPP, including measures applicable 1o ice and/or steam plumes. Furthermore, the
Agreement establishes that if the HCCP successfully zttains the low level of emissions expected for the
demonstration case, then GVEA would request that ADEC reduce 50, and NO, emission limits in the
HCCP’s operating permit to maich achieved emission levels. The Agreement also states that DOI shall
withdraw its request to the ADEC to reconsider the issuance of the operating permit, and that the
mitigation terms and conditions of the Agreement shall be incorporated into and become enforceable
requirements in the permit which allows the HCCP and Unit No. 1 to operate.

Table 5.4.1 compares the operating characteristics for the existing and retrofitted Unit No. 1
alone and in combination with the HCCP demonstration case. This table is based on a 90% capacity
Jactor for Unit No. I and an 85% capacity factor for the HCCP, except that the SO; and NO, emissions
Jor the retrofitted Unit No. 1 are based on the permitted emission limits given in the Memorandum of
Agreement (Appendix I). The table indicates that most of the characteristics for the unmitigated vs
retrofitted Unit No. 1 (i.e., Column I vs Column 2, and Column 3 vs Column 4) are identical except for
the reduction in SO, and NO, emissions for the mitigated Unit No. 1. Many of the characteristics are
unchanged from those described and analyzed in the draft EIS because the waste FCM from the HCCP
is expected to be used again in the duct injection for the retrofitted Unit No. 1. The changes in the
retrgfitted Unit No. 1 coal consumption and air emissions of CO and CO; reflect a 1% increase in coal
consumption to offset an anticipated 1% decrease in overall efficiency due to the use of low-NO,
burners in the retrofitted Unit No. 1. The increase in process water consumption is for the retrofitted
Unit No. 1 FCM injection system. Overall, potential impacts associated with air quality, visibility, and
regional haze would be expected to decrease following the Unit No. 1 retrofit, while changes in impacts
to other resources would be minimal.

Figure 5.4.4 illustrates the terms of the Memorandum of Agreement by comparing NO, and SO;
emissions for the existing Unit No. 1 alone with NO, and SO, emissions for the simultaneous operation
of the retrofitted Unit No. 1 and the HCCP for the demonstration and permitted cases. Emissions for the
combined operation of the existing Unit No. 1 and the HCCP (permitted case) are also shown for
comparison. All scenarios assume a 100% capacity factor for both units. If the HCCP demonstration
technology operates as expected, combined NO, and SO; emissions from the Healy site with the Unit
No. 1 retrofit would increase by only about 8%, from 1478 tons per year to 1602 tons per year, even
though electrical generation would increase from the existing 25 MW to 75 MW for the two units. If
the HCCP demonstration fails to meet project objectives for air emissions but attains permitted levels,
then the combined emissions from the Healy site with the Unit No. 1 retrofit would be capped at
2160 tons per year under the Agreement. This is a reduction of 576 tons per year from the permitted
case for the original project, as described and analyzed in the draft EIS.
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Table 5.4.1. Operating characteristics for the existing and retrofitted Healy Unit No. 1 alone
and combined with the proposed Healy Clean Coal Project (HCCP) (demonstration case)

Existing Retrofitted  Existing Unit  Retrofitted
Operating Healy Unit Healy Unit No. I Plus  Unit No. 1
characteristics No. I No. I’ HCCP*  Plus HCCPF
Capacity, MW 25 25 75 75
Capacity factor, %* 90 90 - -
Power production, MWhiyear 196,300 196,300 582,100 582,100
Size of site, acres 65 65 65 65
Coal consumption, tons/year 174,300 176,000 518,900 520,600
Limestone consumption, tons/year o r 5,600 5,600
Water consumption
Cooling water, 10¢ gallyear 6,150 6,150 18,650 18,650
Wastewater, 10° gallyear 0 0 40 40
Process water, 10° gallyear’ 154 165 281 292
Air emissions
Sulfur dioxide, tonsiyear 557 o2 670 575
Nitrogen oxides, tonsiyear 763 29 1,243 209
Particulate matter, tons/year 27 22 58 58
Carbon monoxide, tons/year st 52 531 532
Carbon dioxide, tons/year 288,300" 291,200 799,900 802,800
Effluents
Wastewater discharges, 10° gallyear 0 0 87 87
Cooling water, 10° gallyear 6,150 6,150 18,650 18,650
Winter temperature rise above ambient
(30 fr downstream from HCCP outfall), °F 5 5 143 143
Solid waste
Slag/Bottom ash, tons/year 1,550 1,550 47,300 47,300
Fly ash, tons/year 13,950 13,950 25,400 25,400
Scrubber waste, tonsiyear 0 5550 5,550 5,550

“‘Based on a 90% capacity factor, which approximates historical operating conditions for Healy Unit No. 1.

*Modifications made to Healy Unit No. 1 after construction of proposed HCCP based on Memorandum of
Agreement in Appendix 1.

‘HCCP based on the demonstration case with an 85% capacity factor.

“Capacity factor is the ratio of the energy output during a period of time to the energy that would have been
produced if the equipment had operated ot its maximum power during thaot period.

‘Since Unit No. 1 retrofit technology for SO, control utilizes FCM scrubber waste from HCCP, limestone
consumption by either unit will not increase above HCCP levels.

IProcess water consumption includes water consumed by the HCCP process and water discharged as vapor.

#Based on 90% of actual emissions of 630 fons/year.

*Reduced Unit No. 1 emissions based on Memorandum of Agreement in Appendix I. New permit emission limits
will take effect following construction of proposed HCCP.

‘Based on 90% of actual emissions of 848 tons/year,

{Based on 90% of actual emissions of 24 tons/year. Permitted emissions are 161 tonsi/year.

*Based on actual emissions. Emissions are not subjeet to permit limitations.

Scrubber waste is limestone-based particulate emissions.

“The scrubber waste from the HCCP will be utilized in the Unit No. 1 FCM injection system. Total scrubber waste
generated by both units will be equal to the scrubber waste generated by the HCCP.
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Total emissions of nitrogen oxides and sulfur dioxide
tnit No. 1 + HCCP

Tons of pollutants/year

3000 n Nitrogen oxides
2738 a Sulfur dioxide
25001
20001 _
1478 1602
1500+
10004
5004
0
Unit #1 Unit #1 Unit #1 Unit #1
actual actual and retrofit and retrofit and
emissions HCCP HCCP HCCP
(25 MW) permit permit demo
(75 MW) (75 MW) (75 MW)

Fig. 5.44. Total site NOx and SO? emissions for the Healy Unit No. 1
(actual and retrofit) and Healy Clean Coal Project facilities. Emission levels
are for a 100% capacity factor.

Analyses were performed to estimate the reduced level of impacts to atmospheric resources
associated with the simultaneous operation of the retrofitted Unit No. 1 and the HCCP demonstration
and permitted cases, Modeling for the retrofit Unit No. 1 case utilized the same air dispersion models
described in Sect. 4.1.2.2. The modeling also employed reductions in SO, and NO, emissions equivalent
to total annual emissions of 472 tons per year and 429 tons per year, respectively. These emission values
are prorated rates based upon the annual emission limitations expressed in the Memorandum of
Agreement, The Permiitee for the PSD Permit (GVEA) has not j?et determined the mix of emission rates
and administrative controls which would be utilized in the permit amendment pending before the state
PSD permitting authority (ADEC). The retrofit modeling was conducted with Unit No. 1 flue gas exit
temperature reduced by 100°F and flue gas exit velocity reduced by 4.4 m/sec to approximate the retrofit
of low-NO; burners and duct injection of FCM to Unit No. 1. No changes were made to the emissions
or stack parameters of the HCCP demonstration and permitted cases.

A comparison of the modeling results presented in Table 5.4.2 with those in Table 522 shows
that the total impact for the 24-h SO, concentration decreased from 96% to 81% of the NAAQS for the
retrofitted Unit No. 1 in combination with the HCCP demonstration and permitted cases. Similarly, the
total impact for the annual NO; concentration decreased from 67% to 29% of the NAAQS for the
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retrofitted Unit No. 1 in combination with the HCCP demonstration and permitted cases. As previously
described for the modeling performed for the existing Unit No. 1 emissions in combination with the
HCCP demonstration and permitted cases (Table 5.2.2), because close-in impacts are almost entirely
the result of Unit No. 1 emissions, modeled concentrations for the HCCP demonstration and permitted
cases are identical.

For effects within DNPP, a comparison of the modeling results displayed in Table 5.4.3 with
those in Table 5.2.3 shows that the total impact for the 24-h SO; concentration decreased from 15% to
14% of the NAAQS for the retrofitted Unit No. 1 in combination with both the HCCP demonstration
and permitied cases, as compared to the existing Unit No. 1 in combination with the HCCP cases.
Similar small improvements are predicted for some of the other pollutants and averaging times. No
change is predicted to the already low percentages for other pollutants and averaging times, Modeled
concentrations within DNPP for the retrofitted Unit No. 1 in combination with the HCCP
demonstration and permitted cases are very similar but not identical, indicating that the HCCP is
contributing a small percentage of the concentrations. This conclusion is supported by Table 52.1,
which shows the modeled concentrations for the HCCP alone.

The modified PLUVUE I compuier model discussed in Sect. 4.3.2.3 was used as a tool to evaluate
the effect of the planned retrofit of Unit No. 1 on potential visibility impacts at DNPP., Table 5.4.4
presents the number of daytime hours per year that a plume (or plumes) from the simultaneous
operation of the HCCP and the retrofitted Unit No. 1 is predicted to be perceptible from the DNPP
Visitor Access Center for views to the north and south and the total number of hours. The predicted
number of hours for the existing Unit No. 1 alone and for the combined operation of the existing Unit
No. 1 with the HCCP (permitted case) are also given as a basis for comparison. The predicted number
of hours is very low. For the simultaneous operation of the retrofitted Unit No. 1 and the HCCP
(demonstration case), the predictions are 3 h for the north sight path, 9 h for the south sight path, and a
total of 9 h. The total is less than the sum of the north and south sight paths because the threshold was
also exceeded-in the south sight path during the same 3 h in which it was exceeded in the north sight
path. For the simultaneous operation of the retrofitted Unit No. 1 and the HCCP (permitted case), the
predictions are 9 h for the north sight path, 19 h for the south sight path, and a total of 20 h, For
comparison, the predicted number of hours for the existing Unit No. 1 alone is 5 k for the north sight
path, 5 h for the south sight path, and a total of 6 h (these results for Unit No. 1 are also presented in
Table 4.3.4). Also for comparison, the predicted number of hours for the combined operation of the
existing Unit No. 1 with the HCCP (permitted case) is 15 h for the north sight path, 23 h for the south
sight path, and a total of 26 h (these results are also presented in Table 5.2.4). The predicted total
number of hours increases very slightly from 6 h for the existing Unit No. I to 9 h and 20 h for the
retrofitted Unit No. 1 operating simultaneously with the HCCP for the demonstration case and
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Table 5.4.4. Number of daytime hours during the year that a plume from the existing and retrofitted
Unit No. 1 and the Healy Clean Coal Project (HCCP) is predicted 1o be perceptible in the
sight paths from the Denali National Park and Preserve (DNPP) Visitor Access Center

Emission source North sight path South sight path Total’
Unit No. 1 (existing)} 5 5 6
Unit No. 1 (existing)

pius HCCP

{permitted case) 15 23 26
Unit No. 1 (retraofit)

plus HCCP

(demonsgration case) 3 9 9
Unit No. 1 (retrofit)

plus HCCP

{permitted case) 9 19 20

“The total is less than the sum of ike north and south sight paths because of some hours in which the threshold was simulianeously
exceedsd in both sight paths.

permitted case, respectively. Since no hours of visual impact wer predicted for the DNPP Northeast Unit
Jfor existing emissions from Unit No. 1 alone and in combination with the HCCP demonstration and
permil emissions, there were also no hours of impact with retrofitted Unit No. 1 emissions. The results
of the visibility modeling indicate that, after the planned retrofit of Unit No. 1 and implementation of
the Memorandum of Agreement, there would be very little change from the baseline results predicted
Jor the existing Unit No. 1. As discussed previously, if DNPP experiences any visibility impacts, GVEA
has also agreed to implement administrative controls.

In response to a request made at the workshop held in Washington, D.C., on September 22, 1993
(see Sect, 4.3.2.3), an analysis was performed to evaluate the sensitivity of the visibility modeling to
differing assumptions associated with the predictions for the retrofitted Unit No. 1. Table 5.4.5 presents
the results of the analysis, which examined the sensitivity of changing the value used for the
perceptibility threshold and the sensitivity of extending the sight paths beyond the DNPP boundary.
The first column for each sight path and for the total, denoted as the “DOE case,” repeats the results
presented in Table 5.4.4. The second column indicates how the results change by extending the sight
path, while the third column shows how the results change by using 69 ppbv-km rather than
150 ppbv-km for the perceptibility threshold (see Sect. 4.3.2.3). Finally, the fourth column indicates the
results of using both the extended sight path and the 69 ppbv-km, threshold. The modeling is more
sensitive to changing the perceptibility threshold than extending the sight paths, as indicated by a
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greater increase from the DOE case in the number of hours in the third column than in the second
column. The modeling is extremely sensitive to changing both parameters simultaneously, as indicated
by the greatest increase in the number of hours in the fourth column. The north sight path is more
sensitive than the south sight path,

The results show that the number of daytime hours during the year in which a plume is predicted
to be perceptible from the simultaneous operation of the retrofitted Unit No. I and the HCCP is usually
greater than the number of hours for the existing Unit No. 1 alone, but less than the number of hours
Jor the combined operation of the existing Unit No. 1 with the HCCP (permitted case). For example, for
the case of changing both parameters (the fourth column), the predicted 10ial number of hours
increases from 145 h for the existing Unit No. 1 to 205 h and 294 h for the retrofitted Unit No. 1
operating simultaneously with the HCCP for the demonstration case and permitted case, respectively.
For comparison, the predicted total number of hours for the combined operation of the existing Unit
No. 1 with the HCCP (permitted case) is 329 h. Therefore, the mitigation serves to reduce the potential
number of hours with a perceptible plume compared to the analogous case without mitigation.

The effect of the planned retrofit of Unit No. 1 on potential regional haze at DNPP was evaluated
using the supplemental analysis discussed in Sect. 4.3.2.4. Table 5.4.6 presents the results of a
sensitivity analysis performed for differing assumptions associated with the predictions of regional haze.
The first column gives the “DOE case” as evaluated in the supplemental regional haze analysis for the
existing Unit No. 1 alone, for the existing Unit No. 1 operating simultaneously with the HCCP
{permitted case), and for the retrofitted Unit No, 1 operating simultaneously with the HCCP for the
demonstration case and permitted case. The second column indicates how the results change by
considering a 10% change in b, as the threshold for perception, and the third column shows how the
results change by using higher oxidation rates (see Sect. 4.3.2.4). The fourth column indicates the
results of changing both assumptions simultaneously.

The results show that the annual number of events of regional haze predicted is sensitive to the
assumptions. Overall, the results are more sengsitive to the oxidation rates than the percentage change
in by In comparing the existing Unit No. 1 alone with the retrofitted Unis No. 1 operating
simultaneously with the HCCP, the results show very litile change in the annual number of events for a
given set of assumptions. For example, for the case of changing both assumpftions (the fourth column)
Jor the northeast area at the surface (the third line), the annual number of events is 32 for the existing
Unit No. 1, 30 for the retrofitted Unit No. I combined with the HCCP demonstration case, and 31 for
the retrofitted Unit No. 1 combined with the HCCP permitted case. By comparison, the annual number
of events for the combined operation of the existing Unit No. 1 with the HCCP (permiltted case) is
usually larger than for the other scenarios (36 in the above example). Thus, the analysis indicates that
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the planned retrofit of Unit No. 1 would be effective in preventing an increase in regional haze
attributed to the Healy site. Not withstanding results of modeling, conducted over a wide range of
assumptions, it should be noted that there have been r.o published reports of regional haze attributable
lo the existing Unit No. 1.

In summary, DOE believes that the Memorandum of Agreement adequately ensures that the
DNPP would be protected from plume or haze impacts from the Healy site. GVEA must reduce
combined emissions from the site to the existing Unit No. 1 emissions, immediately upon notification by
either NPS or ADEC that a NO, or other pollutant plume, or a sulfate or other pollutant haze, is visible
inside DNPP. Furthermore, if sightings persist, the NPS may reopen the Agreement so that additional
measures can be taken.




6. CUMULATIVE IMPACTS

This section discusses potential impacts resulting from other facilities, operations, and activities
that in combination with potential impacts from the HCCP may contribute to cumulative impacts.
Because the proposed site is so remote, the adjacent Healy Unit No. 1 is the only other existing facility
that has been identified as contributing to cumulative impacts. The cumulative effects of Unit No. 1 are
discussed in Sect. 4, because the effects are so intertwined with the HCCP that discussion is more
appropriate in that section, For example, solid ash generated by the HCCP is compared with existing ash
generation at Unit No.1 and the capacity for disposal at the UCM Poker Flats mine.

Several major development projects have been identified that might be constructed in the Healy
region. Some of these projects have the potential to contribute t0 cumulative environmental impacts.
These projects include

. a new 25-MW, coal-fired power plant proposed by Healy Power, Inc. (HPI), an independent
power producer, for the Healy area,

. UCM mine expansion,

. Alaska Lime Company (Cantwell, Alaska) expansion,

. new gold mines to be established,

. new electrical ransmission intertie systems,

. Trans-Alaska Gas System (TAGS) pipeline from Prudhoe Bay to Cook Indet,

. natural gas pipeline from Anchorage to Fairbanks,

. products pipeline from the Mapco Refinery in North Pole to Anchorage,

. expansion of the Alaska Railroad north of Nenana, and

. a railroad within DNPP for visitors.

One project for which much design work has been conducted is the development of the Fort
Knox open-pit gold mine proposed by Fairbanks Gold Mining, Inc., located about 15 miles northeast of
Fairbanks, Alaska. The applicant initiated the environmental permitting process for this project, thus
triggering a NEPA review by the COE in the form of an environmental assessment (CH2M Hill 1992).
The project design is based on a deposit of 200 million tons of ore, which would be mined at a rate of
35,000 to 50,000 tons per day. Project facilities, including new service roads, would cover about
4500 acres. The project would have a duratidn of at least 16 years, possibly longer if additional ore
were found. The project would employ from 200 to 275 workers in three shifts, 24 h/d throughout the
year. Power requirements of about 35 MW would be supplied via a new 28-mile, 138-kV transmission
line that would be connected to the existing Fairbanks grid.
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Because of the distance (nearly 100 miles) between the proposed HCCP and the proposed Fort
Knox Mine, no cumulative environmental impacts are expected. Furthermore, neither of the projects is
dependent on the other for its operation. GVEA currcntly possesses more than ample excess power
generating capacity, even without including the 70-MW intertie from Anchorage. The Fort Knox
Mine’s power requirements would be only about 40% of GVEA’s present excess generating capacity
during peak demand. The oil-fired North Pole plant (consisting of two 60-MW units) accounts for most
of the surplus in generating capacity. The units usually operate only during peak periods of electrical
demand because their operating costs are very high. The HCCP would operate a much greater
percentage of the time because its costs would be lower. GVEA plans to operate the HCCP with or
without the Fort Knox Mine. In the absence of the HCCP, operation of the mine would require GVEA
to either burn additional fuel oil at its North Pole plant or purchase additional electricity via the
Anchorage intertie.

In May 1993, the Alaska legislature and governor approved the construction of two electrical
transmission interties by committing $90 million from the Railbelt Energy Fund (part of $250 million
remaining from the fund established for the since-abandoned Susitna Dam project). The northern
intertie would be built between Healy and F airbanks, while the southern intertie would be located from
Anchorage south to the Kenai Peninsula. The participating utilities (GVEA for the Healy-Fairbanks
intertie) have executed an agreement which will transfer the funds to AIDEA and commit the utilities to
paying for the design and construction costs ir excess of the funding amount.

The 138-kV Healy-Fairbanks intertie would generally follow the route of the existing 138-kV
transmission line. The new line would be constructed in a separate corridor that parallels the existing
corridor; therefore, a clearing of at least 100 ft in width would be required for the length of the
corridor. The new line would carry about 80 MW of electricity, which, when added to the 95 MW
carried by the existing line, would increase capacity to 175 MW, The line would carry electricity from
Healy Unit No. 1 and the HCCP to Fairbanks and also would allow for the purchase of up to 100 MW
of power from Anchorage. The line is expected to reduce losses and increase the reliability of
Anchorage-purchased power transfers to Fairbanks.

Environmental impact assessment by the Rural Electrification Administration and design of the
intertie are scheduled for 1994. The intertie is not expected to contribute major cumulative impacts in
conjunction with the proposed HCCP. Construction of the intertie would occur in 1995 and 1996; the
line is expected to be operational by early 1997. :

With the exception of the Fort Knox Mine, the Healy-F airbanks intertie, and the TAGS pipeline,
none of these projects has reached the stage where feasibility has been determined and schedules fixed.
The TAGS pipeline would be constructed at a distance far enough from the Healy area as to preclude
major cumulative impacts. In addition, because the HCCP would meet GVEA’s energy needs, it is highly
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unlikely that the HPI plant would ever be required or built. If the HCCP is not built, the HPI facility is not
expected to come on-line before 2007. It is impossible to analyze cumulative impacts in the unlikely
event that the HPI facility would be built, because the site, fuel, and technology have not yet been
selected. Therefore, the cumulative impacts of these projects are not assessed.




7. REGULATORY COMPLIANCE AND PERMIT REQUIREMENTS

This section discusses federal and state regulatory compliance and permit requirements for the
HCCP. A tentative schedule for obtaining permits is given in Appendix G.

7.1 RELATIONSHIP TO FEDERAL AND STATE ENVIRONMENTAL
REQUIREMENTS

NEPA requires that a detailed statement be written for every recommendation or report on
proposals for legislation and other major federal actions significantly affecting the quality of the human
environment. NEPA is not a permitting process, but a process to examine perceived or potential
environmental impacts in as broad but reasonable scope as possible. Conversely, environmental laws
such as CAA, CWA, and RCRA require proponents of proposed actions to make application to
appropriate permitting agencies, such as EPA, COE, and state regulatory agencies for approval to carry
out a particular proposed action—whether the federal govemment is involved or not.

Permits require specific project or process conditions to be included in applications. Conditions are
often negotiable as long as the permitting agency believes that environmental impacts resulting from the
final permit approval will not adversely affect the environment.

The permitted case in Sect. 5.2 describes the process conditions that are expected to exist for the
HCCP, and the environmental impacts (a NEPA responsibility) resulting from those conditions are
discussed. Due to the dynamic nature of permitting activities, modifications to the conditions could arise.
Thus, the permitted case described in Sect. 5.2 could be slightly different from the final negotiated
conditions that would be required if a particular pemit were granted. DOE has investigated and written
Sect. 5.2 with the explicit intention of ensuring, to the best of its ability, that environmental impacts
associated with the HCCP would not substantially change due to future permit conditions that may arise

from permit negotiations.

7.1.1 Clean Air Act

Many standards and regulations promulgated under the CAA (CAA, Pub. L. $5-95, as amended)
are germane to the HCCP. The CAA, administered jointly by EPA and the State of Alaska, is intended, in
part, to ensure that air quality is maintained. Alaska has set its standards to be equivalent to federal
standards. The HCCP would conform fo Alaska’s State Implementation Plan during construction and
operation of the project. In the Healy area, where ambient air quality is better than national standards,
PSD permitting requirements (40 CFR Part 51.24) apply. The HCCP would require a PSD permit.

NAAQS have been established by EPA (40 CFR Part 50) for ambient concentrations of SOz, NO,,
CO, PM, O3, and lead (Table 7.1.1). Under NAAQS, both primary and secondary standards must be met.
Primary standards set ambient concentration levels above which public health is believed to be threatened.
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Table 7.1.1 National Ambient Air Quality Standards for air pollutants

Primary standard Secondary standard
Pollutant/averaging period (ug/m>) {ppm) (ug/m®) (ppm)

Sulfur dioxide

Annual arithmetic mean 80 0.03

24-h 365 0.14

3-h 1,300 0.5
Particulate matter (as PM10)*

Annual arithmetic mean 50 50

24-h 150 150
Carbon monoxide

8-h 10,000 9

1-h 40,000 35
Ozone

1-h 235 0.12 235 0.12
Nitrogen dioxide

Annual arithmetic mean 100 005 100 0.05
Lead

Maximum quarterly average 1.5 15

*PM1p is particulate matter with an acrodynamic diameter £10pm.

Secondary standards set concentration levels above which public welfare (e.g., crops, livestock, building
materials) is believed to be negatively affected. Effective July 31, 1987, the concentration limit and basis
for measurement of PM were changed. Attainment of primary and secondary NAAQS for PM must now
be determined by measuring particies termed PM;o. The major reason for this change was to establish
standards that reflect the greater potential effects to human health associated with the smaller respirable
particles.

New Source Performance Standards (NSPS) emission limitations (40 CFR Part 60) are applicable
to the HCCP because the facility has the potential to emit more than the specified amount of pollutants
annually. During the 1970s and 1980s, EPA promulgated several different “sets” of NSPS applicable to
fossil-fuel steam generators. The boiler capacity along with the date when construction, reconstruction, or
modification begins will determine which NSPS the HCCP must meet.

Significant amendments to the CAA were enacted in November 1990. The precise impact of these
amendments upon the HCCP cannot be stated with certainty at this time because regulations as yet
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unpromulgated by the EPA will eventually define the impact. However, Title V of the amendments
gstablishes a new permitting structure that requires all major sources of air pollution to obtain a permit
pursuant to the new requirements of the title. Title V provides that EPA is required to promulgate
regulations that define the requirements for state programs to implement the title. Each state will then
have 3 years to develop and submit to EPA a new operating permit program for compliance, which EPA
will then approve or disapprove. Title V provides that a single permit may be issued for a facility with
multiple sources.

Titles I, III, and IV of the CAA Amendments of 1990 may also affect electric generating facilities,
Title I addresses the attainment and maintenance of NAAQS, especially for geographic areas that are not
presently in attainment. The Healy area is in attainment for all of the criteria pollutants. Title I,
which addresses hazardous air pollutants, mandates specific studies to establish whether public health
criteria warrant further control of utility emissions of hazardous air pollutants. Title IV imposes
additional constraints on uelity emissions of SO, and NQ, to alleviate acid deposition. Nationwide SO,
emissions will be reduced in two phases by a total of 10 million tons below 1980 levels: 5 million tons by
1993, and another 5 million tons by 2000. A 4-year extension of the second-phase deadline will be
granted to power plants that elect 1o use clean coal technologies to decrease their emissions. NOy
emissions in the year 2000 are required to be 2 million tons less than 1980 levels. However, Title IV only
applies to the contiguous 48 states.

7.1.2 Clean Water Act

The CWA (CWA; Pub. L. 92-500, as amended) is intended to restore and maintain the chemical,
physical, and biological integrity of the nation’s waters. As with the CAA, this statute is based on
federal-state cooperation, Title IIT of the CWA directs EPA to set discharge standards and gives the state
agency enforcement powers. Standards that act as a “floor,” below which water quality at the HCCP
should not drop, and effluent discharge limits “at the end of the pipe” are intended to ensure that these
standards are met. Title IV establishes a permit program system, the NPDES (NPDES; 40 CFR
Part 122), that regulates discharges to surface waters. The HCCP would not be allowed to discharge into
waters of the United States without an NPDES permit.

EPA has established effluent limitations for existing and new steam electric power plants
(40 CFR Part 423). Table 7.1.2 shows NSPS for the steam electric generating category applicable to the
HCCP.
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Table 7.1.2. New source performance standards for steam electric power generation

_ Concentration
Source® Pollutant/property i-d maximum (mg/L) 30-d average (mg/L)
Low-volume wastes Total suspended solids (TSS) 100 30
Cil/grease 20 15
Metal cleaning wastes TSS8 100 30
Oil/grease 20 15
Copper 1 1
Iron 1 1
Bottom ash transport TSS 100 30
water Oil/grease 20 15
Cooling water® >25 MW Chlorine (residual) 0.2°
Cooling water <25MW  Chiorine (residual) 0.5° 0.2d
Cooling water Chiorine (free available) 0.5° 0.2¢
{blowdown) 126 priority pollutants Not detectable Not detectable
Chromium {total) 0.2 02
Zinc (total) 1 1
All sources Polychiorinated biphenyls 0 0
All sources except once- pH 6-9 6-9
throughb

“The quantity of pollutants discharged from the following sources shall not exceed the quantity determined by multiplying the flow of the
waste source times the concentration listed.

bOnce-through cooling water.

“Maximum concentration.

‘fAvemge concentration.

In addition, an Oil Spill Prevention, Containment, and Countermeasure Plan (SPCCP) is required
for the HCCP in accordance with CWA requirements [Sect. 311(j)], as amended by the Qil Pollution Act
of 1990. The existing SPCCP for Healy Unit No. 1 is being revised to incorporate contingency measures
for spills of diesel fuels as well as other nonpetroleum chemicals that would be stored and utilized in the
HCCP.

7.1.3 Resource Conservation and Recovery Act and Amendments

The RCRA Pub. L. 94-580, as amended and a major amendment to it known as the 1984
Hazardous and Solid Waste Amendments (HSWA; Pub. L. 98-616) are intended to ensure that all solid
waste, including suspensions, other liquids, and especially hazardous waste, is handled so as to minimize
risks to the environment and the public.

Solid coal combustion wastes from the HCCP are currently exempt from regutation under
Sect. 3001 of RCRA. However, Sect. 8002 of RCRA required EPA to study aitematives for disposal of
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coal combustion wastes and present the results to Congress. The study (EPA 1988) found that fly ash,
bottom ash, boiler slag, and flue gas desulfurization wastes generally do not exhibit hazardous
characteristics under current RCRA regulations. EPA intends to regulate these wastes under Subtitle D of
RCRA (for nonhazardous wastes).

EPA found that some maintenance and water purification wastes do, however, exhibit RCRA
hazardous characteristics (EPA 1988). EPA is considering removing the Sect. 3001 exemption for these
wastes, making them subject to the requirements of Subtitle C. If catalysts, filter cakes, slag, ash, or
by-products contain sufficient amounts of heavy metals or extractable/leachable organics and are disposed
of off-site or without mixing with other solid wastes, they could also be classified as hazardous.

If any of these wastes or by-products are eventually regulated as hazardous under Subtitle C of
RCRA, the HCCP would need to comply with the regulations.

7.1.4 Endangered Species Act

Under Sect. 7 of the Endangered Species Act of 1973 (Pub. L. 93-205, as amended), DOE must
consult with FWS to ensure that proposed actions are not likely to jeopardize the continued existence of
any endangered species or threatened species or result in the destruction or adverse modification of the
critical habitat of such species. Appendix C documents the findings of the FWS from such consultation.

7.1.5 Floodplains and Wetlands Requirements

Federal agencies must consider the effects of their proposed actions on floodplains and wetlands
under Executive Orders (EOs) 11988 (“Floodplain Management™) and 11990 (“Protection of Wetlands™).
These EOs require federal agencies 10 avoid 1o “the extent practicable” adverse impacts associated with
the occupancy and modification of floodplains and the destruction and modification of wetlands.
Agencies are also directed to avoid direct or indirect support of development in floodplains and wetlands
where there is a practicable alternative. DOE has established Part 1022 of Chapter X of Title 10 of the
Code of Federal Regulations to comply with EOs 11988 and 11990. DOE must determine whether a
floodplain or wetland is present at the HCCP site (Sect. 4.1.6), assess the impacts on such floodplains and
wetlands, and consider alternatives that would minimize impacts to these resources. If DOE finds that the
only practicable alternative consistent with the law and with EO 11988 requires siting in a floodplain,
DOE must, before taking action, design or modify the action in order to minimize potential harm to or
within the floodplain and must publish a notice containing an explanation of why the action is proposed
be located in the floodplain.

The federal agency responsible for enforcing these EQs is EPA. The Federal Water Pollution
Control Act (FWPCA) Amendments of 1972, Pub. L. 92-500, 86 Stat. 931 (1972) replaced the previous
language of the FWPCA entirely. CWA of 1977, Pub. L. 95-217, 91 Stat. 1566 (1977), then substantially
amended this new text. The act is now commonly referred to as the Clean Water Act. The U.S. Congress
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Table 7.2.1. Federal permits and documents to be obtained or prepared
for the Healy Clean Coal Project

Anticipated permitting agency Permit description
U.S. Environmental Protection Permit to discharge into water, National Pollutant Discharge Elimination
Agency System: (1) storm water discharges from construction activities;

{(2) wastewater discharge from construction camp sewage plant;

(3) wastewater discharge from batch piant and general construction area;
(4) wastewater discharge for once-through cooling during plant operation
{5-year renewable); (5) wastewater discharge for treated plant service water
during plant operation (5-year renewable); (6} coal pile runoff discharge;
(7) storm water discharges associated with industrial activity

Oil Spill Prevention Conirol and Countermeasure Plan for oil storage
facilities

Generation, transportation, storage, treatment, or disposal of hazardous
waste

Corps of Engineers Discharge of dredged or fill material into U.S. waters-Department of the
Army permit (Section 404 Permit): (1) construction of intake and
discharge facilities in the Nenana River; (2) lands classified as wetlands by
the Corps of Engineers

U.S. Department of Transportation,  Notice of proposed construction or alteration of structures that may
Federal Aviation Administration interfere with airplane flight paths

Table 7.2.2. National Environmental Policy Act (NEPA) support and compliance documents

Document Prepared by Description of action taken

Environmental Information Volume Participant Forms the basis for U.S. Department
‘ of Energy’s (DOE’s) preparation of
an environmental impact statement
(EIS) and related NEPA documents

EIS DOE The key environmental document
' that serves as the basis for the
Record of Decision and further
federal action

Table 7.2.3. Other support and compliance documents

Document Prepared by Description of action taken
Environmental Monitoring Plan Participant Prepared subsequent to the
Environmental Impact Statement and
within 60 days after construction
begins
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Table 7.2.4. State permits and docurnents to be obtained or prepared
for the Healy Clean Coal Project

Permitting agency

Permit description

Alaska Department of Natural Resources,
Division of Land and Waste Management

Alaska Department of Environmental Conservation

Alaska Railroad Corporation

Temporary permits to appropriate water: (1) concrete
batch plant; (2) dust control; (3) construction camp and
potable water supply

Permit to appropriate water (permanent water rights
permit). (1) once-through cooling; (2) boiler feed water;
(3) potable water; (4) dust control

Temporary land use permits: national park air quality
monitoring site

Right-of-way (easement) permit: (1) access roads;
(2) water pipelines; (3) transmission lines

Material sale contract: gravel extraction

Land use lease: (1) national park air quality monitoring
site; (2)-long-term lease of state of Alaska, Lots 7 and §
under lease to Golden Valley Electric Association, Ine.

Air quality program: prevention of significant
deterioration

Air quality control: permit to operate

Wastewater disposal permit; (1) wastewater discharge
from the construction camp sewage plant;

(2) wastewater discharge from the batch plant and
general construction area; (3) wastewater discharge for
once-through cooling during plant operation;

(4) wastewater discharge for treated plant service water
during plant operation; (5) coal pile runoff discharge

Plan review for sewage systems, water, and wastewater
treatment works during construction

.Centificate of reasonable assurance (401 Water Quality

Certification)

Solid waste disposal permit

Fuel storage, transfer, and handling
Land use lease
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10. GLOSSARY

acidic deposition Wet (rain, snow, fog) or dry (particle, gas) deposition of acidic
substances on the earth’s surface following the chemical
transformation and transport of SO, and NOg

alluvial terrace An ancient floodplain

amine Ammonia-based compound used to control corrosion in the
boiler system

anadromous Ascending rivers from the sea for breeding

arctic zone Climatic region characterized by low precipitation and a

temperature range from the 40s (°F) to 20 below zero; located as
the Arctic Drainage division on maps

atmospheric dispersion model Computer program that simulates the effect or spread of
pollutants into the atmosphere from a source such as a power
plant

baghouse Structure containing fabric filter bags that remove particulate
matter from the flue gas before emissions leave the stack

baseline conditions Existing conditions used to establish a baseline from which to
evaluate potential impacts

baseload power plant A plant intended to normally operate at near maximum capacity

benthic Of, relating to, or occurring at the bottom of a body of water

biocide A substance (e.g., chlorine) that is destructive to many different
organisms and is used to treat water

blended coal Equal amounts of run-of-mine coal and waste coal

boiler Equipment (vessel) in which water is converted to steam

boiler blowdown stream Removes impurities that have settled to the bottom of the boiler

boiler hoppers Used to collect the heavy fallout from the flue gas that occurs
with a change in velocity due to a tum in the ductwork

bottom ash Heavy combustion particles that drop out of the flue gas in the
boiler area or comprise the fouling deposit residual cleaned off
the boiler tubes

capacity factor The percentage of electricity actually generated by a power plant

during a year compared with the plant’s maximum capacity

coal fines Small particles and dust from coal
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cold shock

combustor

cones of depression

continental zone

conventional coal-fired
power plant

conventional fuel

cooling water

CTross connection

demineralizer reagents

downwash

dry scrubber

electric substation

entrainment mortality

eyries

flash calcine

flocculation

Depression of an animal’s vital processes caused by a sudden
drop in temperature (e.g., decrease in water temperature by 5°F
or more can kill some fish species)

Equipment in which coat is bumed at high temperatures

Depression of the potentiometric water surface due to pumping
of awell

Climatic region characterized by an average of 12 in/year
precipitation and temperatures ranging from the 70's (°F) to 20
below zero; includes the Interior Basin area, central to northern
Copper River area, and the West-Central area

Plant using currently commercially existing coal buming
technologies such as pulverized coal, stoker-fired coal, or
atmospheric fluidized bed combustion

Traditionally used fuel such as coal, ¢il, and gas
Water that is heated as a result of being used to cool the boiler

Point where two separate cooling water discharge pipes are
joined together and allow part of the flow from either pipe to be
diverted to the other pipe

Compounds (sulfuric acid and sodium hydroxide) used to
reactivate the ion exchange demineralizers

Downward movement of air on the downwind side of a structure

The equipment used to remove sulfur dioxide (SO;) and
particulate matter from the flue gas stream through a dry
removal process

Transformation and distribution center for electricity produced
by the power plant

Death of organisms pulled through a water intake structure and
through a water use facility

Sites high on mountains or cliffs where birds of prey will lay
eggs and raise young

The formation of lime (CaO) by rapidly heating limestone
(CaCOy)

Adsorption of chemicals by small particles to form larger stable
aggregates or granules which can be removed from water by
filtration or sedimentation
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fly ash

forced draft fans

Gaussian dispersion model

glacial outwash deposits

global warming

hazardous

heat load

heat shock

hydration

hydrologic cycle

ichthyoplankton

impingement mortality
induced draft fans
intake pond

intertie

inversion layer
laydown area
leachate

light extinction theory

Fine combustion particles (ash, soot, dust) that are carried in the
flue gas

Fans used to provide combustion air into the boiler

Atmospheric dispersion model in which the spread of pollutants
is defined by a Gaussian (normal) distribution

Material moved by glaciers and subsequently sorted and
deposited by streams flowing from the melted glacial ice

Concept of a worldwide increase in climatic temperatures due to
various man- or environment-induced occurrences that increase
greenhouse gases (e.g., CO) in the atmosphere

Continuous risk of harm or failure caused by orrelated to a
substance or situation

Volume of heated water discharged after being used by a facility
to cool steam

Depression of an animal’s vital processes or sudden stimulation
of the nerves and contraction of the muscles caused by a sudden
increase in temperature

Water gained via chemical reaction; the rigid attachment of
water molecules to a chemical compound

The endless circulation of water between ocean, atmosphere, and
land

Fish eggs and larvae

Death of organisms that collect on the screens of a water intake
structure

Fans used to remove the combustion air from the outlet of the
boiler and/or air pollution control equipment

Natural or dredged pond used as the cooling water supply

Interconnection between two or more electric utility systems for
passage of current

Layer of air having increased temperature with height
Material and equipment storage area for the construction phase
Solution or product obtained by leaching

A theory that describes how light intensity is decreased, thus
diminishing visibility
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limestone injection

maritime zone

mitigation

mixing height

monostatic acoustic
radar unit

moraine

NAAQS

no-action altemative

outfall

overburden

palustrine

plume

precombustors

productivity (vegetation)

proof-of-concept

The addition of limestone at or near the fuel combustors for flash
calcination

Climatic region characterized by high (60--200 in./year)
precipitation, temperatures ranging from 60°F to 20°F, and
strong winds (50-100 mph) associated with storms; includes
southeastern Alaska, the South Coast, and southwestem islands

Minimizing or eliminating
The height within the lower atmosphere within which relatively

vigorous mixing of pollutant emissions occurs

An instrument used to determine mixing height in the atmosphere

Accumulation of earth and stones carried and deposited by a
glacier

National Ambient Air Quality Standards are concentration levels
set for six air pollutants to protect public health and welfare

Alternative whereby the HCCP would not be funded under the
Clean Coal Technology Program and the clean coal technologies
would not be demonstrated

The outlet point for discharged or runoff water to a body of
water or land area

Material overlying a deposit of useful geologic materials or
bedrock

Wetlands classification that includes nontidal wetlands
characterized by the presence of trees and shrubs, rooted plants,
or aquatic beds, or nonvegetated wetlands

A volume of air or water containing a mixture of a gaseous,
liguid, or solid discharge and the surrounding ambient
environment,

Equipment that bums coal with excess air in order to supply
higher temperature air to the combustor

Capacity of an environment for producing a specific plant or
sequence of plants under a specified system of management,
generally expressed in terms of vegetative or seed yields

Demonstrating that a proposed process will operate successfully
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PSD increments

raptor

repower

retrofit

riparian

~ reagent

receptor
run-of-mine coal

secondary particulate
species

significant emission rates

slag
spray dryer absorber

stability class

stratosphere

taiga

The maximum increases to ambient pollution levels that may be
incurred as a result of increased emissions from new or modified
sources; applied to three different types of areas

A bird of prey

The process of installing major new equipment at an existing
power plant site or industrial facility; repowering often involves
installing an entirely different technology and will increase the
electricity generated by a plant

The process of installing new equipment at an existing power
plant or industrial facility to improve efficiency or pollution
control without replacing the basic unit

Relating to, living, or located along the bank of a river or lake

A substance used because of its chemical or biological activity
{e.g., limestone used in the scrubbing process)

A spatial point used in computer models at which pollutant
effects are predicted

Coal with sufficiently favorable characteristics that it is
conventionally used in combustion processes

Compounds such as sulfate or nitrate formed in the abmosphere
from gases such as SO; or NO; emitted from a source such as a
power plant

Threshold values for ambient air quality monitoring requirements

The molten by-product of firing coal at high temperature
(3000°F)

Structure in which SO, is removed from the flue gas by using
lime to capture the SO,

A category within a classification scheme designed to measure
the ability of the atmosphere to mix air pollutants (e.g., A
stability is most unstable and results in vigorous mixing, while F
stability is very stable and results in extremely limited mixing).

The layer of the earth’s atmosphere above the troposphere and
extending to about 31 miles above the earth’s surface;
temperature varies little and clouds are rare

Concrete-lined pit at the lowest point of the drainage system

Coniferous woodlands and forests
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thermal plume

tipple
toxic
train load-out facility

transition zone

transmission corridor

transmission line

troposphere

turbine-generator

waste cpal

watershed

wind rose

1Q10
7Q10

Area of a water body with elevated temperature due to
discharged heated water

Structure used to store coal before loading into coal cars
Of, relating to, or caused by a poison or toxin
Structures and equipment necessary to load coal onto train cars

Climatic region characterized by moderate precipitation,

" temperatures ranging between the 60’s (°F) to 10 below zero,

and strong winds (50~100 mph) associated with storms; includes
the southern Copper River area, the Chugach Mountains to
Bristol Bay area, and the coastal region of the West-Central area

Area used to provide separation between the transmission lines
and the general public and provides access to the transmission
link for construction and maintenance

Support structures, insulators, and conductors that transmit
electrical power at 69 kV or higher

The lowest layer of the earth’s atmosphere extending 7—-10 miles
from the earth’s surface; temperature generally decreases with
altitude and clouds form

The equipment that converts steam energy to mechanical energy
(turbine) and to electrical energy (generator)

Low-grade coal or overburden-contaminated coat

The surface drainage area and subsurface soils and geologic
formations that drain to a particular body of water

Diagram that shows the relative frequency or frequency and
strength of winds from different directions

Lowest average one day flow in any 10-year period

Lowest average daily flow during any 7 consecutive days in any
10-year period
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APPENDIX A

WATER QUALITY PARAMETERS MONITORED
IN THE NENANA RIVER AND HEALY CREEK



Table A.1. Parameters measured monthly in water samples

from the Nenana River and Healy Creek

pH®

Temperature”

Specific conductance”
Dissolved oxygen®
Streamflow”

Alkalinity

Bicarbonate

Carbonate

Calcium, total and dissolved
Chloride, dissolved

Hardness

Magnesium, total and dissolved
Potassium, total and dissolved
Silica, dissolved

Sodium, total and dissolved
Sulfate, dissolved

Solids, residue at 108°C
Solids, residue at 180°C
Nitrate, total and dissolved
Nitrate, total and dissolved
Barium, total and dissolved
Copper, total and dissolved
Iron, total and dissolved
Manganese, total and dissolved
Strontium, total and dissolved
Zinc, total and dissolved
5-day BOD

Chemical oxygen demand

Organic carbon; total, suspended, and dissolved

Color

Silt density index
Turbidity
Suspended sediment

“Field measurements.

Sowurce: Alaska Industrial Development and Export Authority, 1991a. Second Draft Environmental Information Volume, Healy Clean

Coal Project, Healy, Alaska, prepared by Stone and Webster Engineering Corp., Denver, Sepiember.
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Table A2. Parameters measured quarterly in water samples

Fecal coliform bacteria Cadmium, total and dissolved
Bromide, dissolved Chromium, total and dissolved
Fluoride, dissolved Cobalt, total and dissolved
Iodide, dissolved Cyanide, total

Ammonia as NH, total and dissolved Lithium, total and dissolved
Phosphorus, total and dissolved Lead, total and dissolved
Phosphate, total and dissolved Mercury, total and dissolved
Oil and grease Nickel, total and dissolved
Aluminum, total and dissolved Selenium, total and dissolved
Antimony, total Silver, total and dissolved
Arsenic, total and dissolved Sulfide, total

Berytlium, total and dissolved Zinc, total

Table A.3. Environmental Protection Agency priority pollutants measured once in
water samples from the Nenana River and Healy Creek

Semi-volatile organics
Chloro-methylphenol, total
2-Chlorophenol, total
2,4-Dichlorophenol, total
24 6-Trichlorophenol, total
2.4-Dimethylphenol, total
Dinitromethylphenol, total
2,4-Dinitrophenol, total
2-Nitrophenol, total
4-Nitrophenol, total
Pentachlorophenol, total
Phenol, total
Acenaphthene, total

Acenaphthylene, total

Di-N-butyl phthalate, total
1,2-Dichlorobenzene, total
1,3-Dichlorobenzene, total
1,4-Dichlorobenzenine, total
3,3-Dichlorobenzidine, total
Diethyl phthalate, total
Dimethyl phthalate, total

2 4-Dinitrotoluene, total
2,6-Dinitrotoluene, total
Di-N-octylphthalate, total
2-Eshylhexyl phthalate, total
Fluorene, total

Fluoranthene, total
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Table A.3 (continued)
Anthracene, total Hexachlorobenzene, total
Benzidine, total Hexachlorobutadienre, total
Benzo(A) anthracene, total Hexachlorocyclopentadiene, total
Benzo(B) fluoranthene, total Hexachloroethane, total
(Benzo(K) fluoranthene, total Indeno (1.2,3) pyrene, total
Benzo (Ghi) perylene, total Naphthalene, totat
Butyl benzy! phthalate, total Nitrobenzene, total
2-Chloroethoxy methane, total Nitrosodimethylamine, total
2-Chloroethyl ether, total N-nitrosodiphenylamine, total
2-Chloroisopropyl ether, total N-nitrosodi-N-propylamine, total
4-Bromophenyl phenylether, total Phenanthrene, total
2-Chloronaphthalene, total Pyrene, total
4-Chiorophenyl pheny! ether, total 2,3,7 8-Tetrachlorodibenzo-p-dioxin, total
Chrysene, total 1,2,4,-Trichlorobenzene, total
Dibenzoanthracene, total
Purgeable organics
Benzene, total Methylene chloride, total
Bromoform, total 1,1,2,2-Tetrachloroethene, total
Carbon tetrachloride, total Tetrachloroethylene, total
Chlorobenzene, total Toluene, total
Chlorodibromo, total 1,1,1-Trichlorcethane, total
Chloroethane, total 1.1,2-Trichloroethane, total
2-ol-Ethylvinylether Trichloroethylene, total
Chloroform, total Trichlorofluoromethane, total
Dichlorobromomethane, total Vinyl chiloride, total
Dichlorodifluoromethane, total Chloromethane
1.1-Dichloroethane, total 1,2-Dibromoethane, total
1,2-Dichloroethane, total 1.2-Dichlorobenzene, total
1,1-Dichloroethylene, totat 1,3-Dichlorobenzene, total
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Table A.3 (continued)

1,2-transdiol-Ethylene
1,2-Dichloropropane, total
1,3-Dichloropropene, total
Ethylbenzene, total
Methylbromide, total
Organochloride insecticides
Perthane, total
Endosulfan I, total

Aldrin, total (water)
Chlordane, total (water)
DDD, total (water)

DDE, total (water)

DDT, total (water)
Dieldrin, total (water)
Endrin, total (water)
Heptachlor, total {water)
Arochlors

Arochlor 10186, total
Arochlor 1221, total
Arochlor 1232, total

t,4-Dichlorobenzene, total
Cis-2,3-dichloropropene
Trans 1,3-dichloropropene
Styrene

Xylene, total

Heptachlor epoxide, total (water)
Lindane, total (water)
Toxaphene, total (water)

Gross PCBs, total (water)

Gross PCNs, total (water)
Methoxychlor, total (water)
Mirex, total

Alpha-BHC, total

Beta-BHC, total

Delia-BHC, total

Arochlor 1242, total
Arochlor 1248, total
Arochlor 1254, total

Source: Alaska Industrial Development and Export Authority, 1991a. Second Draft Environmental Information Volume, Healy Clean Coal
Project, Healy, Alaska, prepared by Stone and Webster Engineering Corp., Denver, September.
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Table A.4. Results of water quality analysis of samples from three locations in the Nenana River
and one location at Healy Creek, August 1990 through July 1991

Site 17 Site 27 Site 3% Site 47

Range of Number Rangeof Number Rangeof Number Rangeof Number
Parameter  Unils values  of tests values of tests values of tests  values  of tests

Dissolved®  mgL 10.0-13.6  >19 10.9-15.0 >21 112-13.6 >37 9.8-15.0 15
oxygen

Specific usfom 202466 >19  182-398 >21 196-382 >37  460-633 >14
conductance

pH® units  7.18-8.54  >19 7.2-834 >20 7.77-8.5 >37 792-846 >4
Chemical mgl <10-21 12 <1033 12 <10-19 12 <10-38 12
oxygen

demand (COD)

Total organic mgl.  0.6-3.1 12 0928 12 07-32 12 04-11.0 12
carbon (TCC)

Temperature® °C  0-12.8 19 0-118 N/A 094 37 0-135 14
Turbidity® NTUs 0.5-86 12 04-160 12 0.5-140 12 05-250 12
Color® <1-80 12 <1-40 12 1-25 12 <1-30 12
Alkalinity (as mgL  59-120 12 54-125 12 48-121 12 113193 12
CaC0s)

Hardness mgll  150-200 12 100-200 12 100-200 12 230-370 12
(as CaC0s)

Calcium® mg/lL 31-51 12 30-52 12 27-53 12 41-74 12
Magnesium® mgl 8.9-17 12 8.7-16 12 76-17 12 3048 12
Potassium®  mgL 1.0-17 12 10-17 12 10-18 12 1.0-13 12
Sodium® mgl 24-55 12 2456 12 2455 12 3.1-59 12
Chlorides®®  mgL 1.3-4.3 12 0.8-4.8 11 0246 12 1.1-60 12
Sulfates®* mgl 50-82 12 5781 12 5279 12 120-180 12

NH:3N® (asN) mglL <0.01-0.04 9 <0.010-0040 9 <0.01-0.04 8  <0.01-0.04 3

NO3N + NO;N mgll  <0.05-022 12 <0.10-0.31 12 <0.05-0.90 12 <0.05-040 12
(as N)

NO:N° (asN) mglL <0.010-001 12 <0.01-001 12 <0.01-0.01 12 «0.01-0.02 12

Phosphorous®, mg/L <0.01 1 <001 1 <001 1 <0.01 1
total
Silica® mgl 4.2-79 11 4.1-77 11 6576 11 3.1-11.0 12
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Table A 4 (continued)

Site 1% Site 2° Site 3° Site 47

Range of Number Rangeof Number Rangeof Number Rangeof Number
Parameter  Units values  of tests values of tests values of tests  values  of tesis

Todide® mg/L  0.001 1 0.001 1 <0001 1 0001 1
Bromide® mgll.  <0.010 1 <0010 1 <0010 1 0010 1
Fluoride® mg/L.  0.10-0.20 5 <0.10-0.20 5 0.10-0.20 5 <010020 5
Cyanide mg/l  <0.010 1 <0010 1 <0010 1 <0.010 1
Sulfide mglL <05 1 <05 1 05 1 <05 1
Arsenic® pgL <1 1 <l 1 <« 1 <« 1
Barium® ngl  34-200 12 31-61 12 29-200 12 26-56 12
Beryllium®  pgl.  <0.5 8 <05 8 <05 8 <I0 6
Cadmium® pgl,  <10-20 8 <1040 8 1020 8 <1.0-10 6
Chromium®  pg. <1 8 1 8 <l 8 1 6
Cobalt’ pgL <1 8 <l 8 <l 8§ <l-<3 6
Copper® ng/l <10 12 23 12 2 12 1 12
Iron* ngl 674 12 6-56 12 6-73 12 <3-1400 12
Lead® gl <1 8 «<l1-1 8 <l 8 «i 6
Manganese® pg/l  4-20 12 420 12 3-20 12 7-64 12
Molybdenum® pgl. 1 8 «l 8 <1 8 <t 6
Nickel’ pgl 23 8 13 8 2-3 8 1 0
Antimony  pgL <l 1« 1< T < 1
Aluminum®  pgll <10 1 10 1 <10 1 20 1
Selenium® g <l 1 <l 11 1 <l 1
Mercury® pgL 0.1 1 <0.10 1 <01 1 <010 1
Silver® ugl  <1.0-2.0 8 <10 8§ <10 8§ <1.0-10 6
Strontium® pug/l  170-340 12 170-310 12 170-300 12 210-360 12
Zinc® pgl 49 12 512 12 <3-26 12 <311 12
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Table A.4 (continued)

Site 1° Site 2° Site 3° Site 4°

Range of Number Rangeof Number Rangeof Number Rangeof Number
Parameter Units values  of tests values of tests values of tests values of tests

Lithium® pgL.  7-11 8 7-11 g8 78 8 914 6
Vanadium®  pgfl. <6 7 <l 7 3 7 «t 6
Dichloro- pgl. <30 2 <30 I <30 1 <30 1
bromomethane
Carbon tetra- pgl. <3.0 2 <30 1 <30 1 <30 1
chloride
1,2-Di- ug/l. <30 2 <30 1 <30 1 <30 1
chloroethane

" Bromoform ug/ll. <30 2 <30 1 <30 1 <30 1
Chlorobromo- pgl. <3.0 2 <30 1 <30 1 <30 1
methane
Chloroform  pg/M. <3.0 2 <30 1 <30 1 <30 1
Toluene ug/l <30 2 <30 1 K0 1 <30 1
Benzene pg/l. <30 2 <39 1 <30 1 <30 1
Chlorobenzene pgA. <3.0 2 <30 1 B0 I <30 1
Chloroethane gl <3.0 2 <30 1 <30 1 <30 1
Ethylbenzene ypgl. <3.0 2 <30 1 <30 1 <30 1
Methylbromide ¢g/1. <3.0 -2 <30 1 <30 1 <30 1
Methylchloride pg/L <30 2 <3.0 1 <3.0 1 <3.0 1
Methylene ng/l <3.0 2 <3.0 1 <3.0 1 <3.0 1
chioride
Tetrachloro-  pg/l <3.0 2 <3.0 1 <3.0 l <3.0 1
ethylene
Trichloro- pg/L <3.0 2 <3.0 1 <3.0 1 <30 1
fluoromethane
1,I-Dichloro- pg/L <30 2 <3.0 1 <3.0 1 <3.0 1
ethane
1,I-Dichloro- pg/L <30 2 <3.0 1 <30 1 <3.0 1
ethylene
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Table A.4 (continued)

Site 1 Site 2¢ Site 3¢ Site 4°

Range of Number Rangeof Number Rangeof Number Rangeof Number
Parameter Units values  of tests values of tests values of tests values of tests

1,1.1-Tri- pg/L <30 2 <30 1 <30 1 <30 1
chloroethane

1,12-Tr- pg/L <3.0 2 <30 1 <30 1 <3.0 1
chicroethane

1,122-Tetra- g/l <30 2 <3.0 1 <3.0 1 <3.0 1
chloroethane

1,2-Dichloro-  pg/L <30 2 <3.0 1 <3.0 1 <30 1
benzene

12-Dichloro-  pg/L <3.0 2 <3.0 1 <3.0 1 <3.0 1
propane

1.2-Transdi-  pg/L <30 2 <3.0 1 <30 1 <3.0 1
chloroethene

13-Dichloro- pgL. = <30 2 30 1 30 1 30 1
propene

1,3-Dichloro-  pg/L <3.0 2 <3.0 1 <30 1 <3.0 1
benzene

14-Dichloro-  pg/L <30 2 <30 1 <3.0 1 30 1
benzene

2-Chloroethyl- g/l <3.0 2 <3.0 1 <3.0 1 <3.0 1
vinylether

Dichlorodi-  pg/L <30 2 <3.0 1 <3.0 1 <30 1
fluoromethane

Trans-1,3- ug/L <3.0 2 <30 1 <30 1 <30 i
chloropropene

Cis-1,3-Di- ug/L <3.0 2 <3.0 1 <30 1 <3.0 1
chioropropene

Vinyl chloride pg/L <10 2 <10 1 <1.0 1 <1.0 1
Trichloro- pg/L <3.0 2 <3.0 1 <3.0 1 <3.0 1
ethylene

Styrene pg/L <3.0 2 <30 i <3.0 1 <3.0 1
1,2-Dibromo-  pg/L <3.0 2 <30 1 <30 1 <30 1
ethane water,

whole
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Table A.4 (continued)

Site 1° Site 2° Site 3¢ Site 4%

Range of Number Rangeof Number Rangeof Number Rangeof Number
Parameter Units values  of tests values of tests values of tests values of tests

Xylene-total  pg/L <3.0 2 <30 1 <3.0 1 <3.0 1
water, whole

Cil and greasc" mg/L <1 2 <1 1 <1 1 <1 1
Phenols g/l 6 2 11 1 6 1 1 1

“Sampling sites are indicated on Fig. 3.3.2.
b Alaska Water Quality Standards for these parameters are given in Table 3.3.].
“Dissolved.

Source: AIDEA (Alaska Industrial Development and Expont Authority) 1991a. Second Draft Environmenial Information Volume, Healy
Clean Coal Project, Healy, Alaska, prepared by Stone & Webster Engineering Corp., Denver, September.
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APPENDIX B

ANALYSIS OF THE EXTENT OF OPEN WATER DOWNSTREAM
FROM THE PROPOSED HEALY CLEAN COAL PROJECT

The purpose of this analysis is to estimate the extent of open (ice-free) water downstream from the
proposed HCCP during winter. An example of the extent of open water that has been observed
downstream from Healy Unit No. 1 during the winter is shown in Fig. B.1 (Dames & Moore 1975). The
area of open water gradually spreads from the east bank on which the thermal discharge occurs to almost
the entire Nenana River just past the first bend in the river below the outfall. The width of open water
stays approximately constant at about 225 ft beyond the bend. Dames & Moore (1975) did not report the
furthest downstream extent of open water in the observations shown in Fig. B.1. The open water caused
by Healy Unit No. 1 extends downstream to Poker Creek, approximately 3 miles from the discharge point
(W. D. Steigers, personal communication to R. L., Miller, Energy Division, Oak Ridge National
Laboratory, Dec. 6, 1991). An additicnal transitional area extends downstream for about 1 mile beyond
Poker Creek in which pockets of open water occur that are interspaced with areas of thin ice.

Figure B.2 displays the geometry of the open water (Dames & Moore 1975) (W. D. Steigers,
personal communication to R. L. Miller, Energy Division, Oak Ridge National Laboratory, Dec. §, 1991).
The area of open water is proportional to the magnitude of the thermal discharge, and the transport of
thermal energy within the dispersing plume initially follows, at least approximately, a power law. Hence,
in the first 0.5 mile where the extent of open water gradually spreads from the bank, the width can be
written as

w=2x, (1)
where w is the plume width (feet), x is the downstream distance (feet), and a is an empirical constant
whose value must be determined. Using the downstream distance of 2640 ft (0.5 mile) and the width of
225ft, a is calculated as

a = In(225)/In (2640) = 0.69 . 2

The area A, of open water in the first 0.5 mile is
640 +1
A= r Fdx = l:x" I , (3a)
0 a+1

= 360,000 ft* . (3b)
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CROSS STREAM COORDINATE

QRNL-DWG 91M-4957
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Fig. B.2. Healy Unit No. 1 open water area (not drawn to scale).
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Once the width of open water becomes constant, the area computation is simplified considerably.
In the linear regime (see Fig. B.2), the area A; is

A, =length X width = 225 ft x 13,200 ft , (4a)
= 2,970,000 /7 . (4b)

The total area of open water resulting from the thermal discharge of Healy Unit No. 1 is A; + A, or
3,330,000 ft*. This area calculation does not include the transitional area consisting of thin ice and
pockets of open water. A transitional area would be present at the end of the thermal plume, regardless of
the magnitude of the thermal discharge. The plume must be cooled to this minimum level before freezing
OCCurs.

The combined thermal discharges from Healy Unit No. 1 and the proposed HCCP would increase
the downstream extent of open water during the winter. The magnitude of the HCCP thermal discharge
would be twice that of Healy Unit No. 1. The heat load discharged into the Nenana River by both units
would be three times that of Unit No. 1 alone. The geometry of the combined thermal plume would be
similar, although larger in area, to the plume observed from Healy Unit No. 1 because both thermal
discharges would occur along the bank of the Nenana River. The 500-ft distance between the Healy Unit
No. 1 and proposed HCCP discharge points can be neglected in an analysis of open water with a
downstream extent that is measured in miles. The two thermal discharges can be merged for the analysis.
The increased cooling efficiency attributable to the submerged nozzle proposed for the HCCP would be
minimal during the winter because the depth of the Nenana River averages 2 ft.

This analysis estimates the downstream extent of open water, which is considered to be in the far
field (Fischer et al. 1979). The thermal structure in the far field is insensitive to the effects of initial
momentum and buoyancy at the discharge point, as well as the mixing processes by which heat is
transported across the channel by turbulence. In the far field, the heat has been transported completely
across the channel, and a spatially-averaged temperature can be defined over the chanrnel cross-section
which varies only with the downstream coordinate. The far field also is insensitive to distance between
the Healy Unit No. 1 outfall and the proposed HCCP outfall.

Because the area of open water is proportional to the magnitude of the thermal discharge, the
additional area of open water attributable to the HCCP would be twice that of Healy Unit No. 1 or
6,660,000 ft*. The additional distance in the linear re gime can be obtained by dividing the area by the
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225-ft width. The incremental increase is 29,600 ft or 5.6 miles. The geometry of the open water area
that would result from the combined thermal discharge from Healy Unit No. 1 and the HCCP is displayed
in Fig. B.3. The total extent of open water in the Nenana River during the winter would be approximately

10 miles.
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Fig. B.3. Open water area attributable to the combined thermal discharge from Healy Unit
No. 1 and the proposed HCCP (not shown to scale).
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

IN REPLY REFER TO: NORTHERN ALASKA ECOLOGICAL SERVICES
101 12th Ave,, Box 20, Room 232
Fairbanks, AK 39701
May 29, 1991

Mr. Eari W. Evans
Cffice of Clean Coal Technoiogy
Department of Energy

. Pittsburgh Energy Technology Center
P.O. Box 10840
Pittsburgh, Pennsylvania 15238-0940

Dear Mr. Evans:

The Fish and Wwildlife Service revieweg the Threatened and endangered species
that may occur in the area of the proposeq Healy Clean Coal Project as per
your reguest dated Aprii 30, 1981,

Two listed subspecies occur in the area of the proposed project. The
endangered American Peregrine Falcon (Falco peregrinus anatum) nests in
interior Alaska and also migrates through the area during spring and fall
migration. There are no known nest sites within 15 miles of the project area,
but suitable habitat exists aiong the Healy River immediately adjacent to the
proposed project sites, The threatened Arctic Peregrine Falcon (Falco
peregrinus tundrius) nests (n northern Alaska, but some individuals likely
migrate through the area. No candidate plant species are known 10 cccur in
the area,

Based upon the above information, the fact that the peregrine population is
expanding, and that no recent survey has been made in tha vicinity of the
proposed project, the Service recommends that a survey be conducted for

nesting peregrine faicons prior t¢ construction. The Service has deveioped
guidelines for conducting peregrine surveys and will be pleased to provide
assistance in planning such surveys.

We appreciate your interest and cooperation. Shouid you have need for
further information or assistance please call Ervin MciIntosh at (907) 456-0444
or Skip Ambrose at (907) 456-0239.

Sincerely,

foile G

Patrick J, Sousa
Fleid Supervisor
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KA AR 178K WALTER J. HICKEL, GOVERNOR
STATE OF ALasua [ more

3601 C STREET. Suite 1278

DEPARTMENT OF VATURAL RESOURCES FrONE. 50m T8 262s
DIVISION OF PARKS AND CUTDOOR RECREATION / MAILING ADDRESS.

P.O. Box 107001

July 11, 1991

File No.: 3130-1R Dept. <f Energy

Subject: Clean Coal Technology Program

Mr. Thomas C. Ruppel

Cffice of Clean Coal Technology
Department ¢f Energy

Pittsburgh Energy Technology Center
P.O. Box 10840

Pittsburgh, PA 15236-0940

Dear Mr. Ruppel:

Thank you for your letter of June 10th concerning potential impacts
to historic properties with respect to the Healy Clean Coal
Program. B

Thé present power plant and immediately adjacent area have been
thoroughly disturbed by previous construction. There is no
possibility that any National Register-~eligible historic properties
exist there. .

The alternative facility leccation approximately 3.5 miles te the
north/northwest contains no known historic properties. Further,
the area is a relatively recent flood plain of the Nenana River and
would therefore have a very low potential to contain any presently
undisccvered sites.

We have no objecticons to the implementation of this project. Thank
you for the opportunity to comment. Please call Tim Smith at 762~
2625 1f there are any gquestions or if we can be of further
assistance.

Sincerely

State Histeric Preserxition Ccfficer

JEB:tas

'_“_7_3 printed o reLyCied it 0y @D

D-1i
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APPENDIX E

DESCRIPTION OF PLANT OPERATIONAL WASTEWATER SYSTEMS

The design philosophy for the proposed HCCP operation is to allow for maximum water reuse and
minimal wastewater discharge. Wastewater streams (with the exclusion of metal cleaning fluids and
sanitary wastewater, water not lost to the atmosphere by evaporation, or water used for flue gas
desulfurization, fly ash wetdown, and slag/bottom ash quenching and conveying) would be sent to the
wastewater treatment system and eventually discharged into the Nenana River. Wastewater absorbed by
the slag/bottom ash and fly ash wastes would be carried with the ash to the UCM mine for disposal in the
mine operation.

The systems for treatment of the wastewater streams generated from plant operation would process
each stream according to its individual characteristics, anticipated utilization, and eventual disposition.

The overall wastewater treatment system would provide for separate treatment or nontreatment of
the individual effluent streams before collection into a common sump (or sumps), followed by reuse in
appropriate plant systems. Excess wastewater would be combined to a waste stream. The stream would
flow through an equalization and final pH adjustment system. This system would consist of supply tanks
equipped with metering pumps to input appropriate neutralizing reagents. After passing through this
system, the effluent would be routed to a sump for suspended impurity precipitation. The neutralized and
treated effluent would be pumped to the circulating cooling water system for transport to the Nenana
River.

Instrumentation would be installed in the waste stream downstream of the precipitation sump.,
These instruments would continuously monitor flow and pH of the effluent. Samples would be metered
out of the waste stream and analyzed for established potential effluent contaminants to maintain effluent
accountability.

The treatment for each of the waste stream subsystems is described in the folowing sections.

E.1 BOILER BLOWDOWN WASTEWATER TREATMENT SUBSYSTEM
E.1.1 System Founddation

The boiler blowdown would be a scheduled release of set quantities of water from the boiler to
control the natural buildup of impurities in the boiler system. The impurities would originate from the
soluble constituents in the boiler feedwater and the additions of water treatment chemicals. The frequency
of the biowdown would be determined by the quantity of total dissolved solids (TDS) and the ratio of
major cations in the boiler feedwater.
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Chemicals that would be added to the boiler include an oxygen scavenger and an amine that would
both scavenge oxygen and control pH. In addition, coordinated phosphate treatment may be used for
fluidizing solids in the boiler drum.

The blowdown stream would be used in the spray dryer absorber section of the FGD system for
reactivating the recycled flash calcined material. Any excess blowdown water would be routed to the
wastewater treatment system, where it would be utilized elsewhere in the plant operation or mixed with
other waste streams, treated, neutralized, or released as part of the plant effluent.

E.1.2 System Description

Blowdown from the boiler would be discharged through pipelines into a flash receiving tank from
which blowoff steam would be recycled back to the boiler system. The blowdown liquid phase would be
transferred from the flash tank to a blowoff tank. A pump at the blowoff tank would be used to transfer
the blowdown liquid stream to the FGD system.,

The waste disposal plant would be to utilize all, or at least a significant portion of, the boiler
blowdown stream in the FGD. The liquid phase of that system would be evaporated and discharged to the
atmosphere through the flue gas stack. Any surplus blowdown, resulting during peak flow conditions
(such as startups) would be pumped to a final pH equalization circuit and commingled with other
wastewaler streams.

The system would be equipped with sampling valves and flow indicators for proportioning the
blowdown flow to the flue gas desulfurization system and the final pH equalization circuit. Sampling of
the blowdown stream would be performed periodically to determine pH, specific conductance, phosphate,
sodium, and silica. |

The maximum blowdown flow rate for the boiler has been calculated to be about 3.5% of the
stream generator flow rate, i.e., approximately, 40 gal/min.

E.2 DEMINERALIZER REGENERATION WASTEWATER TREATMENT
SUBSYSTEM

E.2.1 System Function

The wastewater stream resulting from regeneration of the demineralizers used to purify the makeup
water would contain a high salt content and residual acidity. The stream would be used in the spray dryer
absorber section of the FGD system. Salts would be retained in the solid waste by-product of the FGD
process while the moisture would be released to the atmosphere through the flue gas stack.

E.2.2- System Description
Regeneration of each demineralizer would produce an estimated 150 gal/day of waste regenerant
solution. This solution would be collected in two agitation tanks, sized to accept the total wastes produced
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from two full regenerations of the demineralizer train. Sodium hydroxide (NaOH) would be metered into
the agitation tanks containing the regenerant waste solutions for neutralization. The neutralized stream
would be piped to the spray dryer absorber. Any surplus neutralized regenerant wastewater, resulting
from peak flow conditions, would be pumped to the equalization and final pH adjustment system.

E.3 FLOOR AND EQUIPMENT DRAIN WASTEWATER TREATMENT
SUBSYSTEM

E.3.1 System Function

Normally the plant drains would only receive washdown water; however, on occasion, they would
receive overflows, spills, leaks, chemicals, and solvents. There are two general types of plant drains:
equipment drains and plant floor drains. Equipment drains would provide a release for pump seal water,
while the plant floor drains would drain wastewater containing varying amounts of dirt, debris, oils,

| grease, and salts. Because of the expected content of contaminants in the waste stream from the floor
drain, the drains would be fitted with equipment necessary to remove the contaminants.

E.3.2 System Description

The plant floor drains and the equipment seal water drains would be routed to flow into collection
sumps, strategically located in the plant to collect all drainage from the operation. Solid wastes would be
allowed to settle out in the sump area and would be removed periodically. The wastewater would be
transferred to an oil/water separator by a sump pump. The oil and grease would be handled as a
petroleum waste and removed from the site with the metal cleaning fluids wastes discussed in Sect. E.5.

The oil- and grease-free wastewater would be transferred to the final pH equalization circuit and
commingled with the other wastewaters. The combined wastewater would be recycled to the slag
quenching or FGD system for use or discharged into the final wastewater sump for clarification before
discharge to the circulating cooling water outfall stream.

E.4 COAL PILE RUNOFF SYSTEM
E.4.1 System Function

The coal pile runoff of the proposed HCCP would contain a varying amount of inorganic and
organic constituents. The amount of each constituent would vary according to the location within the
mine from which the coal was taken, how long the coal is subjected to weathering, the surface area of the
coal lump, temperature, and the amount of precipitation received on the pile.

Coal pile runoff is anticipated to contain minor soluble constituents in the leachate and entrained
fine solid particulates as it flows from the surface and through the coal. Because of the low sulfur content
of the UCM coal, the runoff water would probably be neutral to slightly acidic.
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For waste management purposes, coal, slag, and fly ash samples from a test on the performance
coal were collected for toxicity/leachability tests. The Toxicity Characteristics Leaching Procedure
(TCLP) was utilized, The procedure was limited o the following metals: arsenic, barium, cadmium,
chromium, lead, selenium, silver, mercury, copper, nickel, zinc, beryllium, iron, manganese, vanadium,
rubidium, strontium, and zirconium. The results are given in Table 4.1.6 of this EIS. All results were
found to be well below any given TCLP regulatory limit. There should be no problems with storing or
disposing of the coal, slag, or fly ash in a landfill.

E.4.2 System Description

The contour of the land area used for coal pile storage would direct the water that runs off or leaks
through the coal piles to an unlined catchment basin. The catchment basin would be sized o handle the
inflow of water that would result from a historical maximum 10-year, 24-h rainstorm event
{approximately 2 in.), In addition, Healy Unit No. 1 bottom ash would be sluiced to the pond when the
HCCP is not operating. Overflow from this basin is not expected. However, if overflow should occur,
such water would be caught in an unlined emergency overflow pond between the Healy Spur Highway
and the Alaska Railroad Suntrana Spur. No discharge of coal pile runcff to the Nenana River would
accur.

E.5 METAL CLEANING FLUIDS WASTE TREATMENT SYSTEM
E.5.1 System Function

The metal cleaning fluids waste treatment system of the proposed HCCP would remove chemical
cleaning fluids and their resulting wastes along with metal cleaning fluids that would be used to clean the
boiler and associated equipment during planned shutdown periods.

E.5.2 System Description

Metal cleaning fluids that would be used to clean the boiler and associated equipment would be
collected into containers appropriate to the containment of the cleaning wastes. The cleaning wastes
would only be held at the plant site for a short-term storage period. Wastes would be properly transported
offsite by an appropriate carrier to the chemical supplier or to a qualified waste disposal facility.

E.6 FIRE PROTECTION RUNOFF TREATMENT SYSTEM
£.6.1 System Function

The function of the system would be to dispose of wastewater during fire protection testing and
actual fires, if any, at the proposed plant.
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E.6.2 System Description

Fire protection water discharged within the plant buildings during system testing and drills would
be treated for disposal in the same manner as ficor drain and equipment drain waters. Fire protection
water used for actual fire fighting, in volumes that would exceed the carrying capacity of the floor drains
and sumps, would be discharged to the Nenana River in the same manner as storm water runoff.

E.7 PLANT SITE SANITARY WASTEWATER TREATMENT SYSTEM
E.7.1 System Function

The plant site sanitary wastewater treatment system would treat and dispose of plant lavatory
wastewater in accordance with accepted practices established for the Healy area.

E.7.2 System Description

Sanitary water from personnel lavatory facilities of the proposed HCCP would be discharged into
subsurface drainage piping where it would flow by gravity into a subsurface septic tank system. The
septic tank would be sized to retain the wastewater solids for a sufficient length of time for effective
digestion. Water effluent from the septic tank would overflow by gravity into a subsurface drainage
(leach) field. Accumulated sludge in the septic tank would be removed as needed (approximately every 2
to 3 years) by a commercial operator authorized to deliver the wastes to a waste treatment plant for
disposal.

Wastewater from the plant sanitary waste treatment system would not discharge a waste stream into
surface or ground waters of the area. The septic system would be sized to meet the needs for all personnel
of both the proposed HCCP and Healy Unit No. I, replacing the existing Healy Unit No. 1 system.
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APPENDIX F

HEALY CLEAN COAL PROJECT (HCCP) TECHNOLOGY DESCRIPTION

The proposed HCCP would consist of two pulverized coal-fired combustion systems, a boiler, a
Spray Dryer Absorber with activation and recycle equipment, a fabric filter system (baghouse), a turbine-
generator, coal and limestone pulverizing and handling equipment, and associated auxiliary equipment.
The HCCP would pulverize and bum coal from the UCM Poker Flats mine to generate high-pressure
steamn that would be used by the steam turbine generator to produce electricity.

The air pollution control system that would be demonstrated by the proposed project incorporates
the following major components:

. TRW Coal Combustion System
. Foster Wheeler boiler

. Joy Spray Dryer Absorber

. Fabric Filter System (baghouse).

The integrated air pollution control process that would result from the HCCP configuration of these
components has been designed to minimize emissions of SO, NO;, and PM from the facility while firing
a broad range of coals.

NQ, emissions would be reduced in the coal combustion process by use of the fuel and air-staged
combustor system and a boiler that controls fuel and thermal-related conditions which inhibit NO,
formation. The slagging combustor/boiler system would also function as a limestone calciner and first
stage SO, removal device in addition to its heat recovery function. Secondary and tertiary SO, capture
would be accomplished by a single Spray Dryer Absorber vessel and a baghouse, respectively. Ash
collection in the process would be first achieved by the removal of molten slag in the coal combustors
followed by particulate removal in the baghouse downstream of the spray dry absorber vessel.

The TRW Combustion System would be designed to be installed on the boiler furnace to provide
efficient combustion, maintain effective limestone calcination, and minimize the formation of NO;
emissions. The main systemn components would include a precombustor, main combustor, slag recovery
section, tertiary air windbox, pulverized coal and limestone feed system, and a combustion air system.
The coal-fired precombustor would be used to increase the air inlet temperature to the main combustor for
optimum slagging performance. It would bum approximately 25-40% of the total coal input to the
combustor. Combustion would occur in several stages to minimize NO, formation.

The main slagging combustor would consist of a water-cooled cylinder which would be sloped
toward a slag opening. The remaining coal would be injected axially into the combustor, rapidly
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entrained by the swirling precombustor gases and additional air flow, and bumed under substoichiometric
(fuel-rich) conditions for NOy control. The ash contained in the burning coal would form drops of molten
slag and accumulate on the water-cooled walls as a result of the centrifugal force caused by the swirling
gas flow. The molten slag would be driven by aerodynamic and gravity forces through a slot into the
bottom of the slag recovery section where it would fall into 2 water-filted tank and would be removed by
the slag removal system. Approximately 80% of the ash in the coal would be removed as molten slag.

The hot gas, containing carbon monoxide and hydrogen, would then be ducted to the furnace from
the slag recovery section through the hot gas exhaust duct. To ensure complete combustion in the
fumnace, additional air would be supplied from the tertiary air windbox from NOy control ports, and from
final overfire air ports located in the fumace.

For SO, control, pulverized limestone would be fed into the combustor. While passing into the
boiler, most of the limestone would be decomposed to flash calcined lime by the following reaction:

CaCOsz+heat —» CaO+C0O; . )

The mixture of this lime and the ash not removed by the combustors is called flash calcined
material (FCM). Some sulfur capture by the entrained calcium oxide (CaQ) would also occur at this time,
but the primary SO, removal mechanism would be through a multiple step process of spray drying the
sturried and activated FCM solids.

FCM that wouid be produced in the fumace via equation (1) would be removed in the baghouse. A
portion of the material would be transported to disposal. Most of the material, however, would be
conveyed to a mixing tank, where would be mixed with water to form a 45% FCM solids slurry. The lime
rich FCM material would be slaked by agitation of the suspension. A portion of the slurry from the
mixing tank passes directly through a screen to the feed tank, where the slurry would be continuously
agitated. The remainder of the slurry leaving the mixing tank would be pumped to a grinding mill, where
the suspension would be further mechanically activated by abrasive grinding,

By grinding the slurry in a mill, the FCM would be activated by a mechanical process whereby the
overall surface area of available lime would be increased, and coarse lime particle formation would be
avoided. Thus, the mill would enhance the slaking conditions of the FCM, and increase the surface area
for optimal SO, absorption. FCM slurry leaving the tower mill would be transported through the screen
to the feed tank.
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Feed slurry would be pumped from the feed tank to the Spray Dryer Absorber, where it would be
atomized via rotary atomization using Joy/Niro dry scrubbing technology. Sulfur dioxide in the flue gas
would react with the FCM slurry as water would be simuitaneously evaporated. The dry reaction product
would be removed via the Spray Dryer Absorber hopper or the baghouse. Sulfur dioxide would be further
removed from the flue gas by reacting with the dry FCM on the baghouse filter bags.

The HCCF would be an integrated system for the combustion of coal and control of all emissions.
The slagging combustor, fumace, and enhanced recycle Spray Dryer Absorber system would all play a
part in reducing emissions from the plant. The slagging combustor would inhibit NO; production,
generate the FCM for capture of SO,, and reduce the potential amount of PM by up to 80%. The furnace
would further contribute to the NO;x reduction process and begin the SO, removal process. The
recycle/reactivation Spray Dryer Absorber system and the pulse-jet baghouse would complete the
collection of PM and SO,

Removal of any single component in the integrated system would result in ramifications on other
components. For exampie, removal of the slagging combustor and replacement with low NO, bumers
would increase the ash loading out of the furnace by nearly 400%; eliminate the production of FCM,
would which require the conversion of the recycle/reactivation Spray Dryer Absorber system to a
conventional lime spray dryer system; and possibly increases NO; emissions. Replacement of the spray
dryer with a wet scrubber would eliminate the need to generate FCM because all of the PM would be
collected upstream of the wet scrubber in a baghouse or electrostatic precipitator where there would be no
way of separating PM from FCM.

Emissions of SO, and NOy are expected to be demonstrated at levels significantly below EPA New
Source Performance Standards (NSPS). Tests were performed at the TRW facility in Cleveland and -
Joy-Niro’s facilities in Copenhagen to confirm design conditions for the HCCP. Coal and limestone that
are 0 be used by the HCCP were used for the tests.

The tests at the TRW facility in Cleveland were designed to provide data that will form the basis of
the scale-up and design of the combustors and other systems for the HCCP. Specific objectives of the test
bums were to evaluate combustion system operation and performance using Alaskan performance coal
(50% waste coal blend) and collect a 5-ton sample of FCM produced by injection of Alaskan limestone.
During the test program, over 350 tons of Alaskan coal were handled and bumed by the TRW combustion
system at the Cleveland test facility. The HCCP coal test burn program demonstrated that the
performance coal can be effectively bumed in the TRW combustion system. The performance coal was
handled, pulverized, and fed safely and reliably in the Cleveland test facility coal preparation and feed
systems. Both combustion performance and slag capture met expectations. Low NO, emissions were also
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demonstrated (as low as 0.2 lb/MMBm) by the TRW combustion system alone without the benefit of
additional NOy reduction techniques such as boiler NOy and overfire air ports which will be incorporated
into the HCCP design. Finally, the tests demonstrated that FCM for the Joy dry scrubber can be produced
by the TRW combustion system using Alaskan coal and limesione.

Preliminary results from the Niro tests show that 70% SO, removal is attainable at a calcium/sulfur
ratio of 1.7:1, with 90% removal attainable at slightly higher stoichiometries. These tests were
accomplished by heating the FCM slurry. Testing will also be performed to determine the effect of
mechanical activation (grinding) of the FCM.
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APPENDIX G

TENTATIVE SCHEDULE FOR OBTAINING PERMITS

The permit schedule outlined in this appendix is based on the construction schedule used in this
environmental impact statement. In the event that the construction schedule changes, the dates for

submitting permit applications will be adjusted accordingly.

Table G.1. Schedule of permit application submitted

Date application Scheduled

submitted to date for final Date permit
Agency/permit type agency permit received
Federal
Environmental Protection Agency
National Pollutant Discharge Elimination System
Wastewater Discharge for Operational
Wastewater 9 Oct 91 31 Mar 94
Once-through Cooling Wastewater 90ct 91 31 Mar 94
Storm Water Runoff for HCCP Construction 30 Jun 93 13 Aug 93
Activities
U.S. Army Corps of Engineers
Section 404 Permit
Construction of Intake and Discharge Facilities 7 Jan 92 31 Mar 94
Lands Classified as Wetlands
Laydown/Storage 7 Jan 92 31 Mar 94
Construction Camp Wastewater Discharge 15 May 92 31 Mar 94
Federal Aviation Administration
Hazards to Air Traffic from Construction of Structures
Air Monitoring Site, Permit #90-AAL-65-OE 4 June 90 22 Aug 90
Construction Camp, Permit #92-AAL-058-OF 1 May 92 3 June 92
HCCP Stack, Permit #92-AAL-057-0F 1 May 92 18 Aug 92
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Table G.1 (continued)

Date application Scheduled

submitted to date for final Date permit
Agency/permit type agency permit received
State of Alaska
Department of Natural Resources
Temporary Permits to Appropriate Water
Construction Camp and Potable Water Supply,
Permit #LAS 13723 15 May 92 1July92
Permanent Permits to Appropriate Water
Once-through Cooling, Permit #13551 24 Jan 92 IMar¥
Boiler Feed Water, Potable Water, and Dust
Control, Permit #13550 24 Jan 92 31 Mar 94
Temporary Land Use Permit or Leases for Air
Monitoring Sites
Air Monitoring Site, Permit #LAS 12874 5 June 90 2 July 90
Air Monitoring Site, Permit #ADL 414438 4 June 90 12 Sept 81
Department of Environmental Conservation
Wastewater Disposal Permits
Construction Excavation Wastewater 6 Aug 92 31 Jan 94
Construction Camp Sewage Plant 15 May 92 1Apr94
401 Water Quality Certification 15Feb 94 28 Feb 94
Prevention of Significant Deterioration 24 Apr 92 10 Mar 93
Air Quality Control—Permit to Operate 24 Apr92 10 Mar 93
Alaska Raiiroad Corporation
Land Use Leases
Air Monitoring Site, ARRC¥ 6337 5 June 90 1 July 90
Air Monitoring Site, ARRC# 6337 Sup #1 12 June 91 1 July 91
Garner Hill Visibility Camera Site, ARRC
Contract #6483 23 Jan 92 10 Feb 92
Construction Camp Site, ARRC Contract #6490 1Feb 92 I Mar 94
Laydown/Storage Area, ARRC Contract #6491 1 Feb 92 I Mar 94
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Regulatory Branch (1145b)

Post Office Box 898

Anchorage, Alaska 99506-0898

PUBLIC NOTICE DATE: The 30-day comment

period for this
Public Notice runs
concurrent with the
Final Environmental
Impact Statement
review period.

EXPIRATION DATE: See above.
REFERENCE NUMBER: 4-900217

WATERWAY NUMBER: Nenana River 21

Interested parties are hereby notified that an application has been received
for a Department of the Army permit for certain work in waters of the United
States, as described below and shown on the attached plan.

APPLICANT: The Alaska Industrial Development and Export Authority, 480 West
Tudor, Anchorage, Alaska 99503-66%0C.

LOCATION: The proposed project is located in the center and SE corner of
section 20 and the SW corner of section 20, T. 12 S., R. 7 W., Fairbanks
Merdian, Healy, Alaska,

WORK: The applicant proposes to place a total of 4,687 cubic yards (cy) of
dredged or £ill material into waters of the United States adjacent to the
Nenana River and Healy Creek for the construction and operation of a coal
fired generator near Healy, Alaska, Approximately 1,000 cy of gravel fill
material would be placed into approximately 6.9 acres of wetlands for a
level work surface in the construction of a temporary laydown and storage
area with a berm along the north side of Healy Creek. This portion of the
project would be removed following completion of construction. Also
approximately 50 cy of gravel fill material would be used to construct a
berm partially surrounding a wastewater discharge basin in wetlands west of
the Nenana River. The balance of the fill material (3,637 cy) would be
placed below the ordinary high water mark of the Nenana River for
construction of the intake and outfall structures.

PURPOSE: The applicant's purpose is to construct and operate a
demonstration project for the Clean Coal Technology Program,

ADDITIONAL INFORMATION: This proposed project is jointly funded by the U.S.
Department of Energy and AIDEA. It is being conducted under the Clean Coal
Technology Program (Public Law No. 100-446) and is proposed to be located
next to the present Golden Valley Electric Association Power Plant at Healy,
Alaska. Mr. John B. Olson may be contacted for additional information at
telephone number (907) 561-8050.

-1 -
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The U.S5. Department of Energy has prepared a Final Environmental Impact
Statement {(EIS) for the proposed project. The United States Department of
Agriculture, Rural Electrification Administration, the United States
Department of the Army., Corps of Engineers Alaska District, the United
States Department of the Interjor, National Park Service, and United States
Environmental Protection Agency are cooperating agencies in the EIS
process. Additional information about the proposed project is contained in
the E1S. To receive a copy of the EIS, send a written request to the Corps
of Engineers at the address above or to, Attn: Dr. Earl N. Evans, NEPA
Compliance Officer, U.S. Department of Energy, Pittsburgh Energy Technology
Center, Post Office Boxz 10940, Pittsburgh, PA 15236.

Since an Environmental Impact Statement has been prepared to evaluate the
impacts of the entire project, that portion of the project i.e., the intake
and outfall structures, which would have otherwise been authorized by
nationwide permit, have also been considered during the EIS process.
Aproximately 3,637 cubic yards of £ill material would be placed bhelow the
ordinary high water mark of the Nenana River for both the intake and outfall
structures.

WATER QUALITY CERTIFICATION: A permit for the described work will not be

issued until a certification or waiver of certification as required under
Secticon 401 of the Clean Water Act (Public Law 95-217), has been received
from the Alaska Department of Environmental Conservation.

PUBLIC HEARING: Any person may request, in writimg, within the comment
period specified in this notice, that a public hearing be held to consider
this application. Requests for public hearings shall state, with
particularity, the reasouns for holding a public hearing,

CULTURAL RESQURCES: The latest published version of the Alaska Heritage
Rescurces Survey (AHRS) has been consulted for the presence or absence of
historic properties, including those listed in or eligihle for inclusiom in
the National Register of Historic Places. These worksites are not a
registered or eligible property. Consultation of the AHRS constitutes the
extent of cultural resource investigations by the District Engineer at this
time, and he is otherwise unaware of the presence of such resources. This
application is being coordinated with the State Histeoric Preservation Office
(SHPO). Any comments SHPQO may have concerning presently unknown
archeological or historic data that may be lost or destroyed by work under
the reguested permit will be considered in our final assessment of the
described work.

ENDANGERED SPECIES: The project area is within the known or historic range
of the American Peregrine Falcon. Preliminarily, the described activity
will not affect endangered species, or their critical habitat designated as
endangered or threatened, under the Endangered Species Act of 1973 (87 Stat.
844)., This application is being coordinated with the U.S. Fish and Wildlife
Service and the National Marine Fisheries Service. Any comments they may



have concerning endangered or threatened wildlife or plants or their
¢ritical habitat will be considered in our final assessment of the described
work.

FEDERAL SPECIES OF CONCERN: The following Federal species of concern may
use the project area: Chinook Salmon, Coho Salmon, White-fronted Goose,

Bald Fagle, Trumpeter Swan, Mallard, Canvasback Duck, Lesser Sandhill Crane,
and American Peregrine Falcon.

FLOODPLAIN MANAGEMENT: Evaluation of the described activity will include
conformance with appropriate State or local flood plain standards:
consideration of alternative sites and methods of accomplishment; and
weighing of the positive, concentrated and dispersed, and short and
long-term impacts on the floodplain.

SPECIAL AREA DESIGNATION: The project is located four miles north of the

northern boundary of the Denali National Park.

EVALUATION: The decision whether to issue a permit will he based on an
evaluation of the probable impacts including cumulative impacts of the
proposed activity and its intended use on the public interest. Evaluation
of the probable impacts which the proposed activity may have on the public
interest reguires a careful weighing of all those factors which become
relevant in each particular case. The benefits which reasonahly may be
expected to accrue from the proposal must be balanced against its reasonably
foreseeable detriments. The decision whether to authorize a proposal, and
if so the conditions under which it will be allowed to occur, are therefore
determined by the outcome of the general balancing process. That decision
ghould reflect the national concern for bhoth protection and utilization of
important resources. All factors which may be relevant to the proposal must
be considered including the cumulative effects thereof. Among those are
conservation, economics, aesthetics, general environmental concerns,
wetlands, cultural values, fish and wildlife values, flood hazards,
floodplain values, land use, navigation, shore erosion and accretion,
recreation, water supply and conservation, water guality, energy needs,
safety, food and fiber production, mineral needs, considerations of property
ownership, and, in general, the needs and welfare of the people. For
activities involving 404 discharges, a permit will be denied if the
discharge that would be authorized by such permit would not comply with the
Environmental Protection Agency's 404(b)(1l} guidelines. Subject to the
preceding sentence and any other applicable guidelines or criteria (see
Sections 320.2 and 320.3), a permit will be granted unless the District
Engineer determines that it would be contrary to the public interest.

The Corps of Engineers is soliciting comments from the public; Federal,
State, and local agencies and officials; Indian Tribes; and other interested
parties in order to consider and evaluate the impacts of this propesed
activity., Any comments received will be considered by the Corps of
Engineers to determine whether to issue, modify, condition or deny a permit
for this proposal. To make this decision, comments are used to assess



impacts on endangered species, historic properties, water guality, general
environmental effects, and the other public interest factors listed above.
Comments are used in the preparation of an Environmental Assessment and/or
an Envirommental Impact Statement pursuant to the National Environmental
Policy Act. Comments are also used to determine the need for a public
hearing and to determine the overall public interest of the proposed
activity.

Comments on the described work, with the reference number, should reach this
office no later than the expiration date of this Public Notice to become
part of the record and be considered in the decision. If further
information is desired concerning this notice, contact Don P. Kuhle at (907}
753-2712,

AUTHORITY: This permit will be issued or denied under the following
authorities:

(X) Discharge dredged or £ill material into waters of the United States -
Section 404 Clean Water Act (33 U.S5.C. 1344). Therefore, ocur public
interest review will consider the guidelines set forth under Section 404(b)
of the Clean Water Act (40 CFR 230).

A plan, and Notice of Application for State Water Quality Certification are
attached to this Public Notice.

District Engineer
U.S8. Army, Corps of Engineers

Attachments



R.BW:0 F'ET{ZONEJJ 149‘ R7w

5 ’?‘Wﬂ, *RE

TO FAIRBANKS - % o~

6400

TRS :

z".
E .
2 8
e
w
a = o .
W e 0t T LAAS
3 { St
h ATTE ‘Q\ & T Heee SITE < S
T. 12{ -1 _‘Q‘\ﬁ madl ) 2 \‘ﬁi "-- ‘—‘ ¥ -
5y ! JHEALY ) e NG
= . 2 GVEA = A &
U

.-‘ -.. ° f
- mudu{: t-‘-’ s~
™ 'ch;-»

il
et
J

L3 B0 000 1T (20N
A

CANADA

|
&
g\_‘

- - T T 4. LA ok L. 3
A Q

< -

ze '_"—'-’.

E‘; EL eAmasEd Nenana RiveéiTZEI LOCAEI%OZIT

23 T

35624 ALASKA INDUSTRIAL

DEVELOPMENT AND EXPORT AUTHORITY
HEALY CLEAN COAL PROJECT

o 8 100 700 300 &0 00 miew

o b
.n‘!’?.m 14

3¢ :- TS mee s SR e A Rt SIS LGS T AN
& s o]
3 T T T— 5 MILES NENANA RIVER January 7, 1892
ch
= 5 o] i
s =3 sKILOMETERS A Stone & Webster SHEET1 68 17
i Engineernng Corporation

H-5




(130 2 gans | i omvems ¥

‘67 Bun AFFHO AMVIH
cet 6 r ANV H3IAIY YNYNIN

103Mr0Hd VOO Nv31D AVaH

ALIHOHLNY 1HOdX3 ANV LNIWJOT3AIA
TVIHLSNANI YHSVIV

SNOILLYDOT ALIS

RN
LAY

FaS

B

NISve
_ IOHYHOSIG
HILYMILSYM -
Q350d0oYd
\
SIWNLONYLS g dWVO
INVINI SOOH 4 NOILONHLINGD
. Q3S0d0Hd
SIHNLONYLS / s
IDHVHISIA dOOH f el \ '/ ! *_“ AN _ %
N ; 4 | J f A 'Y . .,_ :
- t ! ! m .. ] ,.. 4 S W ...., '
X ; ? J :u._m N _,Nﬂ\..__ Rl / ) .Mw..o? v
. : \ ) W 3 FERL T 8
_ R R I LY R A N
J f - o 3 . ‘ rm_. -.“ o ..W,_,H\A_-“ “..__._ i
m f_ K ._n.a i
!
!

& v\__ :. i _. __.._. . ._._, o T .m _...,/—‘u‘ _ . —f b ~ L ] _
A V ﬁ ..". __ ; . ,_ g e E L .
LGN (o % U

H-6




L1130 € 133HS uopierodioyy Bupaevbugy Q

1BISQOM B BUOIS 1334 NI 3TVOS
2661 */ Arenuep HIAIH YNYNIN ek s8 o

123rodd vOD NY3 1D ATvaH
ALIHOHLNY LHOdX3 ANV LNIWJ013A3A

IVIHLSNONL YISVIV I LINN .J\r’
TIv4Lno
NYTd LOTd AHYNIWINIHC
: . (9 133Hs 335)
L1Z0U6-Y [z 13aTy eueuay

¢ 1v13Q
’ \I
X008 NOISH3ang

r
ONILSIX3 —— \.\
s
’

{e 133HS 335) P

dooH ¢ *
INVINI — ‘ ad
NOI '
0 hOMMme (8 133HS 335)

L 1NN 4004
Tv41N0

d20H ,(4'\.'\‘

L LINN A Ty

L

NOISNVdX3
NOILY1SBNS
dO0H

NOlLVLSaNs

ONVISI

L 23 2
M,
\_\&—\

"N

0ZZL60LN




2
5 27
A (’E -
TRAVELING——+! 1)1 !
SCREEN h{:;\:-]r* ¥
. ! N H <
I:——--JIL_.._..:l ™~
I i T P A\
> g i1 ¥ < (B
o 'l th lI \_/
Py ] nr 1 e
L~ i 1 ih | 1 \
T
re==1ir-T""
72222 B T = ! ¥ APPROX. EL 1237
P e
(B8] 1
71V . :I /! VYV VYV
[Jpenpuipusipadell mpuipuipuu !
! Y
¥ A [
| |
| S 1
| T (P, |
s
o
33
A 4 & zI T
le 115" =i
<3
Nenana River 21 4-900217
INTAKE STRUCTURE EXCAVATION PLAN VIEW
ALASKA INDUSTRIAL
0 10 20 DEVELOPMENT AND EXPORT AUTHORITY
 —— HEALY CLEAN COAL PROJECT
SCALE IN FEET
NENANA RIVER January 7, 1922
Stone & Websler .o
A Engineering Corporation SHEET 4 of 17

M1091222
T
@




M1091223

Al
105’ =4

APPROX. EXISTING
/_ GROUND EL 1260

'b'h"&“".‘ ——————————— —— -

I X P
I : ! [ : I
. Iy ' Iy
23 ) Ly 4
1) i by
: ! : I :l BOTTOM OF EXCAVATION
e m|Lmme ] APPROX. EL 1237
APPROX. LIMITS
OF EXCAVATION I‘ , _‘
35
]
SEE SHEET 3 FOR SECTION LOCATION
APPROXIMATE QUANTITY
OF EXCAVATION =5700 CY
APPROXIMATE QUANTITY
OF BACKFILL = 3300 CY
Nenana River 21 4-900217
INTAKE STRUCTURE EXCAVATION
SECTION A-A'
ALASKA INDUSTRIAL
o 0 a2 DEVELOPMENT AND EXPORT AUTHORITY
5 HEALY CLEAN COAL PROUECT
SCALE IN FEET NENANA RIVER January 7, 1992
S Stone & Webster SHEET 5 of. 17
Engineering Corporation

H-9




vonerodioy Gupasubugy
(1 49 9 133HS 191SQap § BUO)S m@
1 1334 N 3V0S

2661 ‘2 Aenuep HIAAIY VNVYNIN —

103rodd YO0 NV310 AVaH o o °
ALIHOHLNY 1HOdX3 NV LN3INJO13A3Q
TVIHLSNANI YHSY IV
TaNOILD3S NOILYDO1 NOILO3S HOH € 133HS 338
NOILVAVOX3 UNLONHLS IAVLINI
L1Z2006-% 17 19A1Y ®uRUAY
vy
HSYHL
NITHOS ANV 3OvY
ONIM3AVHL HSVHL
IWALOAMLS  _ . 4f : /I - .
IIVINI O] ~afmnmn cn Mo * . PR z
TR o
. | I | 1 1
m _. “ “ h o 3 ] ] n nlﬁ _ '
' n ] 1 1 n Ie
0 | T ] ] ] ] H [ |
' I ] ] 1 n it
oINS T gt L eon
\H dois
e LEZ} 13 "XOHddY
§'iset 9 SO0V dOLS NOLLYAVOX3
NOILYAVOX3 40 NOLLO®
0921 13 GNNOYD 40 SLAN
ONILSIXI 'XOHddV
8 a

OO

H-10



M1091225A

L
T
L~

~ —<C
L =
& &

50"

-~ NENANA RIVER

Nenana River 21 4-900217

INTAKE CHANNEL EXCAVATION PLAN VIEW

ALASKA INDUSTRIAL

DEVELOPMENT AND EXPORT AUTHORITY
NOT TO SCALE HEALY CLEAN COAL PROJECT
NENANA RIVER January 7, 1992

Stone & Webster -
Ai Engineering Corporation SHEET 7 of 17

H-11




M1091226

je 110 |

L | 20 < m—

fe——+ 50"

SEE SHEET 6 FOR SECTION LOCATION

APPROXIMATE QUANTITY
OF EXCAVATION =3600 CY
Nenana River 21 4-900217
INTAKE CHANNEL EXCAVATION
SECTION C-C
ALASKA INDUSTRIAL
DEVELOPMENT AND EXPORT AUTHORITY
NOT TO SCALE HEALY CLEAN COAL PROJECT

NENANA RIVER January 7, 1992

Stone & Webster
A Engineering Colporation SHEET g of 17

H-12




M1091227

4 DM<—-3 PZzrzmz

@
T~ APPROX.
LIMIT OF

100-YEAR FLOOD
NENANA RIVER

Nenana River 21 4-900217
OUTFALL STRUCTURE EXCAVATION
PLAN VIEW

[¢] S 10
E ALASKA INDUSTRIAL
p DEVELOPMENT AND EXPORT AUTHORITY
SCALEIN HEALY CLEAN COAL PROJECT

NENANA RIVER January 7, 1992

Stone & Wabster . .
& Engineering Comporation SHEET 9°gf717

H-13




—  MI091227A

o 100-YEAR
40 WATER SURFACE
EL 1254
1

LIMITS OF
1 L EXCAVATION
1.5 l
C) -~ APPROX. BOTTOM
OF NENANA RIVER

el ] EL 1243

APPROXIMATE QUANITY OF EXCAVATION = 250 CY
APPROXIMATE QUANITY OF BACKFILL =240 CY

SEE SHEET 8 FOR SECTION LOCATION Nenana River 21 4900217

OUTFALL STRUCTURE EXCAVATION
SECTION D-D

ALASKA INDUSTRIAL
c 5 10 DEVELOPMENT AND EXPORT AUTHORITY

5 HEALY CLEAN COAL PROJECT

SCALE IN FEET
NENANA RIVER January 7, 1992

S Stone & Webster SHEET 1(0io)f 17

Engineering Corparation

H-14




M1091232

APPROX. TOP OF EAST BANK
NENANA RIVER
EL 1259

100-YEAR WATER SURFACE

~

APPROX. BOTTOM
_____________ —_—— Z OF NENANA RIVER

_________ — N EL 1243
\ DISCHARGE PIPE
CUT OFF WALL
LIMIT OF
EXCAVATION
FOR PERMIT
SEE SHEET 8 FOR SECTION LOCATION
Nenana River 21 4-900217
CUTFALL STRUCTURE EXCAVATION

SECTION E-F’

ALASKA INDUSTRIAL

o s DEVELOPMENT AND EXPORT AUTHORITY

5 HEALY CLEAN COAL PROJECT
SCALE IN FEET NENANA RIVER January 7, 1992
Swne & Webster
é Engineering Corporation SH EETI 1 of 17

H-15



uemrioding bunaaafu g

LT FO 21 LIdHSs NSO R IUOIG

2661 ‘2 Aenue MIIAHD AW IH
6L ¢ r ONY HIAIH vNYNIN

] L334 NI T WOS

123rodd 1vOo2 NY31D ATVIH

IVIHLSNANI ¥YSYIY

ALIHOHLNY 1HOdX3 ANV LNJIWIOTIIAIA

SHNOLINOD 0350d0Hd

6o¢ 051

SHNOLNOD ONILSIXT

M3IA NVId ONIQVHD3IY
VIHY JOVHOLS/NMOOAYT

ON3ON

~ N

— =" ANIT ALY 3IdOHd

ATTIVA NIGIOD
/\/\/4\ QIAIAUNSNN

H-16

v - - ]

£.2:4.




$3d07S 305 L'E
HLiM 4330 5°L
HOIIQ 3OVYMIYEHD

$34073S 3018
FEHEIM
W38 30Im S

. uonriodio]) Buupowmbu 3
h.—. %O m_r. .._rnww—l_m ho_wﬂ.ﬂ-;ww:.u_m @
2661 "2 Alenue AIIYO ATVIH 1334 NI 3IvOS NOIIYOOTNOILDIS HOd  133HS 73S
r ONY HIAIH YNVYNIN 1
123rQHd V0D NY31D ATYIH 00t 0si 0
ALIHOHINY 1HOdX3 GNY INIWJ0O13A3A
IVIHLISTIAONI YASY IV
SNOILO3S
VIHY ADVHO1LS/NMOJAYT
b-¥ NOILD3S €€ NOILLDAS
CO¥YSY Ov  SE OE  SZ  0Z  §1 o1 0F 0 09 S5 0§ & O GE OE &2 0Z SU 0y 05 O
0921 ; : - 1 0921 - : ; R . ; R 082t
IOVHD DNELSING -
ma i spisamme T - 02Z1 i 0 oLzt
NOIEDNYLSNOD DAENG 534075 3015 1:C HIM m.uthm 30vHO $3407S IS 1E HLIM 834015
d330 $ 1 HOLIQ FOVNIVHA I0HS 1:C HIIM d330 .51 HOLK) 3DVNIVHO :
QYYD 03SOJ0Hd W38 30 5 ONILEIXT Epgﬁhﬁ wm__w u_ w Qz%__.“
30VHY 4350d0Hd
¢-Z NOLLD3S
$9€1SCH OBl SZ1 02 SiL Ol §0L 00l S 06 S§¢ 08 Sz 0L %9 09 §§ O S¥ Or St Of SZ 0Z SI OV O O
wan T — — ]
| 3avHD oML X3 {
orzs i ; : » S N L
onzs \ / ............................. 0 S S A IO o1
$14075 3015 $3401S 3018 16 NOULONELSNOD DNIING S3d0IS I0I5 1:C HUIM S3J015
LEHIM HLIM 4330 5 30vHD 035040Yd d330.9'1 HOIYO IDVNIVHO w.o_m £ ::u
WHID 30 § HOLID 3OVNIYEQ HI8 JOM
-1 NOILO3S
SIPL WL OvL STL or1 ¢21 02y §EL Ol S0 00l g6 06 s@ 08 St 0L v 09 g% 0F ¥ Or ST 0 §Z2 0 S
0921 - - - : . i
o_T.w.M
gN— ‘q.ll.v .........................................................
NOILDNHLSNOD DNIKNG IoOVHD .
JOVHO 03S040Hd ONILSIXT ._H,_w w«w.“wpmu_wmﬂzq&ﬁ

$3407S J;MS 1E HLIM
WY30 I0M S

H-17




) vanerodio) Susaouwbug
L1 3© %1 L3FHS 1Sq9M § BUAIS @

L Aenue #3340 ATVIH
cbel ¢ r aNV YIAY YNYNIN

L133rodd 00 NY3TO ATV3H

ALIHOHINY tHOdX3 ANV INING0O13ATQ
TVIHLSNANI YASYTVY

M3IIA NVid ONIQVYHO3Y
V3HY 3OVHOLS/NMOGAYT

1234 NI 3OS

 — ——

00e

051

@

a

SHNOLINOD 030VHD I
SHNOINOD J350d40Hd
SHNCINOD ONILSIXE ———

aN3O31

?LOVELIA -—-‘

~ N\

" 3NIT ALY 3dOMd

AITIVANIOIOD
Q3AIAHNSNN, -

—————e—

H.1R



_ll.i ) voneodin) Guaouibug
L1 39 <1 133HS INSGOM § Buolg @

H-19 ‘_i

1334 N1 37v0s
¢661 ‘¢ Arenuep AIIHO AV3IH 0 |
Y EIAT VNVNIN H SNOLIYOOTNOILD3S HOJ  1FIHS 138
00g 051 0 .

123rodd oD NVIID AVIH

ALIHOHAINY 1HOJdX T ONY IN3INJOT3AI0Q
TVIHLSNANI YISV Y

SNOILD3S DNIaVHD3Y
VIHY IOVHOIS/INMOGAYT

v NOILO3S E-ENOILD3S
n@.‘v 2" or SE oc m..N G..N m_. n._ 8 0 O.»ﬂ m.m o's sy OHQ u“n ot n..N oz ¢t n.u.__ S 0
0924 g ; : : - 021 0921 4 : ; . i M ; : :
Javuo cz:.m:w/’ P o ;¢ i30vuo omasma fnn. i
0Tt R : : ey & . 2 oeat & ; ; i -
H : . - - ﬁii\( : ! : Ay
S$34013 30vHD 539075 308 1°C HLIM
NOILINY1SNOT ONILNG 30vyD $3d015 3015 . NOILONBLSNOD DAENG ;
3OVHD 03S04GHd  NOILYAYIIEH VEHIM 4330 571 30IS 'L Hiim 30vHD 0380408d  NOILYWVIO3M  d330 51 HOLIO 3OVHIVEO
0350d0Kd HOLIO IDYNIVHE WUIE 30m 5 0350d04d
2-ZNOILDIAS
S¥Ct gl oL sl o2 gl o1 S0 apl §6 o6 <9 o9 L ¥ ] [ 59 o9 §C oS ﬂ”' oy a”ﬂ o¢ s 0
e : ,. : . ; i ; : : : ; 03z1
0az1 Pl .. i H hH H + .
P10 aovdoomisxa | o : i ; — :
afzr i \ - ............. - {d pmssenr-sadartroppoerives P irieten-m i IS S AR, 0.21
osy &u/ ,“ e LTV P VPRI RN SO i EANU-SURN SR SRS A H ! 0821
01921 13 MOLLOB §3401S
NOILONKLSNGD DNENG . SIH0S
$3407S 3015 34015 3015 1°¢ Jave 30VHD 035040Hd IS 1€ HLOIM WOLL.08 0€ IO 1 HUM
v UM HuMJII0 gL NOUYIIOIY HifM GNGd JINVISIO OM37 NH3T 30WA 5
e HOLIG IOVMIYHO 03504084

11 NOILD3S

SOYLSWL oM st on sz o@ 54 o $0L 00 S8 06 §8 08 Sr Oz g9 o8 §5 O3 gv ov g% MR
09z . n n ; ;
ez SRR BT :
o NOHIABLSNOO DAIING 30veo $3d0NS 3015 1E HIM
$3d07S 3ai5 $3d07S 3015 1'¢ 30w zo_mwmo ww 30VHO AISOIOY ONILSIXD d330 5t HOUG TovMIVYD
FE HLIM HiiM d330 51 0
WYIT JOM 5 HINT IOVNIVHG

$3dOAS OIS 'L HLiM
NY3IE I0M §




- M1091181
[

jipeli]ne \

- Channel I-/

Basin QOverflow

Flow Direction in Channel

Berm

NOT TO SCALE

Channel *l

SANITARY WASTEWATER DISCHARGE BASIN

ALASKA INDUSTRIAL
DEVELOPMENT AND EXPORT AUTHORITY

HEALY CLEAN COAL PROJECT

NENANA RIVER

Stone & Webstar
A Engineering Corporation

May 1, 1982

SHEET 17 o 17|

£
n
o




R s s [ o 1) ) .mrm‘am\ﬁ_w{mmzo‘_m /
P M3340 AW3H
cB61 'L r GNY Y3AIY VNYNIN

WVYIHLSNMOQ DNINOOT NMOHS SI NOILDIS SSOHD 310N

103rodd WO NvI10 ATV3IH

ALIHOHLNY 1HOdX3 ANV LNIWNJOI13ATQ
TVIHLSNANI VYISYV

0£09 'V1S NOILO3S SSOHD
HIAIH YNYN3IN

£12006-% T¢ 23A1Y Eusuay (1334) DNINOILYIS
0001 006 00e 00¢ 009 00S oo 00¢ 002 001 0
] _ oczt
,,,,, — orzi
m
_ggz1 m
=
\! N - m
Sl 3
{03AU3SEHO) $40 005'91 = o“
{03AH3SE0) 540 000'vE = ol\ i
(QOOTd HYIA-005) 4D 169'25 = D
0821

©He21




STATE OF ALASKA / vomncmr

DEPT. OF ENVIRONMENTAL CONSERVATION | = Feenhone: (907) 465.2600

Add,

P.0. Box O
Juneau, AK 99811-1800

NOTICE OF APPLICATION
FOR
STATE WATER QUALITY CERTIFICATION

Any applicant for a Federal license or permit to conduct any activity which
may result in any discharge into the navigable waters must first apply for
and obtain certification from the Alaska Department of Environmental
Conservation that any such discharge will comply with the Clean Water Act of
1977 (PL 95-217), - the Alaska Water Quality Standards and other applicable
State laws. By agreement between the U.S. Army Corps of Engineers and the
Alaska Department of Environmental Conservation application for a Department
of the Army Permit may also serve as application for State Water Quality
Certification when such certification is necessary.

Notice 1is hereby given that the application for a Department of the Army
Permit described in the Corps of Engineers Public Notice No. 4-900217

also serves as application for State Water Quality Certification from the
Alaska Department of Environmental Conservation, as provided in Section 401
of the Clean Water Act of 1977 (PL 95-217).

The Department will review the proposed activity to insure that any discharge
tc waters of the United States resulting from the referenced project will
comply with the Clean Water Act of 1977 (PL 95-217) the Alaska Water Quality
Standards and other applicable State laws.

Any person desiring to comment on the water quality impacts of the proposed
project may do so by writing to:

Ataska Department of Environmental Conservation
Southeastern Regional Office

p.0. Box 2420

Juneau, Alaska 99803

Telephone: 789-3151

within 30 days of publication of this notice.

H-22
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MEMORANDUM QF ACREEMENT
HEALY CLEAN COAL PROJECT

HEALY, ALASKA

The parties to this Agreement are the United States
Department cof Energy (DOE), the United States Department of the
Interior (DOI)/National Park Service (NPS), the Alaska Industrial
Development and Export Authority (AIDEA), an agency of the State
of Alaska, and Golden Valley Electric Association, Inc. (Golden
Valley).

Now, therefore, the parties agree as follows:
I. SPECIFIC AGRE NTS BY U.5, O RTMENT OF ENERGY

' The DOE shall incorporate a discussion of the
provisions set forth in Section III below pertaining to
Environmental Mitigation Measures into the final Environmental
Impact Statement (EIS) for the Healy Clean Coal Project (HCCP),
and shall release the final EIS not later than December 15, 1993.

B. The DOE shall immediately approve a federal assistance
award that allows funding for the HCCP as proposed in AIDEA’s
continuation application for budget periocd No. 3, subject only teo
the conditions that no authorizations for funding of construction
or equipment purchases (other than items of eguipment that DOE
determines are long-lead time items) may be given, and no
construction will be initiated on site until the later of DOE's
issuance of its Record of Decision that provides for full funding
for HCCP or the incorporation of this Memorandum of Agreement
inte the permit to coperate pursuant to paragraph IV. Nothing in
this agreement alters the regquirements for DOE to conduct reviews
required under the National Environmental Policy Act of 1969 and
the rules thereunder. AIDEA reserves the right, subject to DCE
approval, to amend the continuation application to adapt it to
delays to the project. AIDEA accepts the risks of incurring
project costs prior to the issuance of the Record of Decision in
the event that DOE determines not to fund HCCP.

c. Following completion of the EIS and if DOE determinsgs
to fund HCCP, the DOE shall fund the purchase and installation of
continuous emission monitoring equipment for SO, and NOy, and
overfire air for Healy Unit #1, in an amount not to exceed
$%500,000.00. Funding provided under the preceding sentence for
the purchase and installation of continuous emission menitoring
equipment will be available no later than February 1, 1994.
Subject to the release of construction funds, funding for the
installation of overfire air will be available no later than the

1 ~ MEMORANDUM OF AGREEMENT
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date for the installation of that equipment as provided in
Section ITII. A. 1.

IT. SPECTIFIC AGREEMENTS BY THE DEPARTMENT OF THE
INTERIOR/NATTONAL PARK SERVICE

A. The DOI/National Park Service (NPS) shall support
immediate release of the final EIS upon incorporation therein by
DOE of the matters referenced in Section I. A. The DOI/NPS
shall, in writing, inform other cooperating federal agencies of
its support of the release cof the final EIS.

B. The DOI/NPS shall withdraw its request for an
adjudicatory hearing to reconsider the issuance of Permit to
Operate No. 9231-AA007 by the Alaska Department of Envircenmental
Conservation {(ADEC) by entering into a stipulation for dismissal
of said action with prejudice. The stipulation for dismissal
shall be in substantially the same form as is set forth in
Attachment "A",

c. The DOI/NPS shall encourage appellants, Trustees for

Alaska, et al., to dismiss their challenge tc Permit to Operate
No. 9231-AA007.

III. SPECIFIC AGREEMENTS BY GOLDEN WALLEY EL.ECTRIC ASSOCIATION,
INC.

A. Golden Valley will commit to the following mitigation
measures {(Environmental Mitigation Measures) to be implemented as
specified herein:

1. Retrofit Healy Unit #1 to low-NOy burners. If
technologically feasible, overfire air will be added to
Healy Unit #1. 1In any event, Golden Valley will
achieve annual NO; emissions for Healy Unit #1 not to
exceed 429 tons per year (tpy) ne later than the end of
the first construction season (April 1 - September 30)
after the start-up of HCCP. This represents a
reduction of approximately 50% from Healy Unit #1’s
actual NOy emissions of 848 tpy. NO, control
technology will be added toc Healy Unit #1 during the
first construction season beginning after the start-up
of HCCP. If Golden Valley fails to install NOy control =
technology by the end of such first construction
season, Golden Valley will not exceed the NOy emission
limitation for Healy Unit #1 of 429 tpy thereafter.

2. Inject sorbent (e.g., Flash Calcined Material (FCM) or
lime) into Healy Unit #1 gas stream for S0, control to
achieve annual S0, emissions for Healy Unit #1 not to
exceed 472 tpy no later than the end of the second
construction season after the start-up of HCCP. This

2 - MEMORANDUM OF AGREEMENT



represents a reduction of 25% from Healy Unit #1‘s
current actual S0, emissions of 630 tpy. If feasible,
SO, control technoleogy will be added to Healy Unit #1
during the first construction season {April 1 -
September 30) beginning after the start-up of HCCP. If
addition of 50, control technelogy is not feasible
during the first construction season after the start-up
of HCCP, the control technolegy will be added during
the second construction season after start-up. If
Golden Valley fails to install SO, control technology
by the end of such second construction season, Galden
Valley will not exceed the S0, emission limitation for
Healy Unit #1 of 472 tpy thereafter.

3. Authorize and accept new emission limitations in the
ADEC permit to operate (a) for NO, (1439 tpy) for Healy
Unit #1 and HCCP combined, effective after the first
constructicn seascon following the start-up of HCCP, and
(b) for SO, (721 tpy) for Healy Unit #1 and HCCP
combined, effective no later than the end of the second
construction season following the start-up of HCCP.
During the period between HCCP start-up and the
installation of NOy and SO, control technologies
respectively, Golden Valley agrees to a cap of NO,
(1858 tpy) and SO, (878 tpy) for Healy Unit #1 and HCCP
combined emissions.

4. In no event will Golden Valley seek ADEC permit
emission levels which exceed 1439 tpy for NOy, or 721
tpy for SO, for the combined Healy Unit #1 and HCCP.
If HCCP demonstration technology successfully reduces
emissions as expected, Golden Valley will request that
ADEC reduce SO, and NOy emission limitations in its
permit to operate immediately upon the completion of
the demonstration phase to reflect achieved emission
levels allowing for reasonable operational variability.
In addition, Golden Valley will, in applications for
renewed permits to operate, continue to seek lower
emlssion limitations representative of achieved
emission levels allowing for reasonable operatiocnal
variability.

5. Beginning with the start-up of HCCP, Golden Valley
agrees that if Healy Unit #1 and/or HCCP are cperating
and generating a NOy or other pollutant plume
(exclusive of steam and ice crystal plumes) or a
sulfate or other pcllutant haze visible inside Denali
National Park and Preserve (DNPP), Golden Valley will,
upon neotification by NPS or an order by ADEC,
immediately reduce combined emissions to existing Healy
Unit #1 emissions (approximately 200 pounds/hour NO
and 150 pounds/hour S0,) for twelve (12) hours. This

3 -~ MEMORANDUM OF AGREEMENT



Iv.

10.

11.

12.

period of time may be extended for additional twelve
(12) hour pericds. The procedures for implementing

these provisions, including procedures for limiting

and/or extending these time limits, are attached as

Addendum No. 1.

As soon as funds are made available by DOE, Golden
Valley will install and operate a continuocus emission
monitoring (CEM) system for NOy and SO, on Healy Unit
#1.

Golden Valley will, beginning immediately, provide
reasonable technical and administrative support for any

related ongoing studies which DOE and DOI agree to
pursue.

At the Park’s request, Golden Valley will, beginning
immediately, provide NPS with fly ash and slag ash, as
available, FOB Healy, at no charge.

Golden Valley will make available to NPS (by donation
account or other mechanism specified by the NPS)
$25,000 per year for three years beginning one year
before HCCP start-up to fund NPS-selected air pollution
projects (e.g., research, monitoring, mitigation) in
the Park and/or Healy area. These funds shall not
reduce funding or otherwise affect the obligations of
Golden Valley under the permit to operate (condition
#25) to perform visibility monitoring pursuant to a
plan developed in consultation with NPS.

Consistent with prudent utility practices, Golden
Valley will, beginning in 1994, schedule cne of its two
routine Healy Unit #1 maintenance shutdowns (typically
2 to 8 weeks) and its major maintenance shut-downs,
during the June, July, August time period.

Golden Valley will immediately apply to ADEC for all
necessary permit medifications to make these agreements
enforceable as part of the permit to operate.

For the purposes of this Agreement, the "start-up of
HCCP" shall mean the date upon which HCCP begins its
demonstration phase.

CONDITION PRECEDENT

It is a condition of this Agreement becoming final and
binding that the Environmental Mitigation Measures set forth
above in Section III shall be incorporated as enforceable permit
conditions into Permit to Operate No. 9231-AA007 in substantially

4 - MEMORANDUM OF AGREEMENT



the same form as set forth above, pursuant to a stipulation
{described in Attachment "A") by the ADEC to do so.

V. ORITY FF

Each of the signatories heretoc represent that they have full
authority to execute this Memorandum of Agreement on behalf of
their respective party. Tie parties agree that the terms hereeof
shall be binding upon their representatives and successors in
interest. This Agreement shall be executed in several
counterparts, each of which shall be deemed an original, but all
of which shall constitute one and the same instrument.

VI. N SSION BTI,

The parties acknowledge that this Memorandunm of Agreement is
entered into, in part, as a compromise and settlement of disputed
claims and to avoid the expense and inconvenience of continued or
potential litjgation. As such, this Agreement shall not be
construed in any manner as an admission of fault or liability on
behalf of any of the parties hereto and it shall not be
admissible into evidence in any proceeding involving the parties,
except for the purpose of enforcing this Agreement.

U.S. DEPARTMENT OF ENERGY

By .

Its

Date

ALASKA INDUSTRIAL DEVELOPMENT
AND EXPORT AUTHORITY

BY

Its

Date

5 « MEMORANDUM OF AGREEMENT

U.S. DEPARTMENT QF THE
INTERIOR/NATIONAL PARK SERVICE

Cewse T

::s Assisteer Seccstw & J ook
pate Aiv. 9,1993 v.(d "41“ At

GOLDEN VALLEY ELECTRIC
ASSOCIATION, INC.

By
Its

Date
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the same form as set forth above, pursuant to a stipulation
(described in Attachment "A") by the ADEC to do so.

v. Qo I EFFE

Each of the signatories hereto represent that they have full
authority to exacute this Merorandum of Agreement on behalf of
their respective party. The parties agree that the terms hereof
shall be binding upon their representatives and successors in
interest. This Agreement shall be executed in several
counterparts, each of which shall be deemed an criginal, but all
of which shall constitute one and the same instrument.

vi. No ADMIS o]

The parties acknowledge that this Memorandum of Agreement is
entered into, in part, as a compromise and settlement of disputad
claims and to avoid the expense and inconvenience of continued or
potential litigation. As such, this Agreement shall not be
construed in any manner as an admission of fault or liability an
behalf ¢f any of the parties hereto and it shall not be
admissible inte evidence in any proceeding involving the parties,
except for the purpose of enforcing this Agreement.

U.S. DEPARTMENT OF ENERGY U.S. DEPARTMENT OF THE
INTERIOR/NATIONAL PARX SERVICE

By BY

Its Its

Date Date

ALASKA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC
AND EXPORT AUTHORITY ASSOCIATION, INC.

BY BY l ]'u/£¥-

Its Ieg General Manager \
Pate Date 11/09/93

5 = MEMORANDUM OF AGREEMENT



the same form as set forth above, pursuant to a stipulation
(described in Attachment "A"™) by the ADEC to do so.

v. AUTHORITY /BINDING EFFECT

Each of the signatories heretc represent that they have full
authority to execute this Memorandum of Agreement on behalf of
their respective party. The parties agree that the terms hereof
shall be binding upon their representatives and successors in
interest. This Agreement shall ke executed in several
counterparts, each of which shall be deemed an original, but all
of which shall constitute cone and the same instrument.

VI. NO ADMISSION OF LTABILITY

The parties acknowledge that this Memorandum of Agreement is
entered into, in part, as a compromise and settlement of disputed
claims and to avoid the expense and inconvenience of continued or
potential litigation. As such, this Agreement shall not be
construed in any manner as an admission of fault or liability on
behalf of any of the parties hereto and it shall not be
admissible into evidence in any proceeding involving the parties,
except for the purpose of enforcing this Agreement.

U.S. DEPARTMENT OF ENERGY U.S. DEPARTMENT OF THE
INTERIOR/NATIONAL PARK SERVICE

By By

Its Its

Date Date

ALASKA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC
AND EXPORT AUTHORITY ASSOCIATION, INC.

By . By

Its Executive Director Its

Date November 9, 1993 Date

S - MEMORANDUM OF AGREEMENT
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the same form as set forth above, pursuant to a stipulation
(described in Attachment "A") by the ADEC to do so.

V.  AUTHORITY/RINDING ETFECT

Each of the signatories hereto represent that they have full
authority to execute this Memorandum of Agreement on behalf of
their respective party. The parties agree that the terms herasof
shall be binding upon their representatives and successors in
interest. This Agreement shall be executed in several
counterparts, each of which shall be deeped an original, but all
of which shall constitute one and the same instrument.

VI. HNO 3

The parties acknowledge that this Memorandum of Agreement is
entered into, in part, as a compromise and settlement of disputed
claims and to aveid the expense and inconvenience of continued or
petential litigation. As such, this Agreement shall not ba
construed in any manner as an admission of fault or liability on
behalf of any of the parties hereto and it shall not be
admissible into evidence in any preoceeding involving the parties,
except for the purpose of enforcing this Agreement.

U.s.

DEPARTMENT OF GY U.S. DEPARTMENT OF THE

INTERIOR/NATIONAL PARK SERVICE

o {
Its Secréiary dé Enerqgy Its
Date ///d?/? = Date
ALASKA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC
AND EXPORT AUTHORITY ASSOCIATION, INC.
By By
Its Its
Date Date

5 = MEMORANDUM OF AGREEMENT



IT.

ADDENDUM NO. 1

PROCEDURE FOR IMPLEMENTING
MITIGATION MEASURE NUMBER III. A. 5.

NPS will, in consultation with ADEC, insure that designated
DNPP personnel are trained in pollutant plume and haze
identification.

If a NOy or other pollutant plume (exclusive of steam and
ice crystal plumes) or sulfate or other pollutant haze which
impairs visibility and which is reasonably attributable to
the operation of HCCP and/or Healy Unit #1 is observed or
octherwise detected within the Park bhoundaries, the following
procedures shall apply:

A. All notifications of plume or haze observation or
detection reasonably attributable to the coperation of
HCCP and/or Healy Unit #1 shall be relayed to Golden
Valley by the Park Superintendent or his or her
designated representative.

B. The Park Superintendent or his or her designated
representative shall notify Golden Valley’s Healy Plant
Superintendent by telephone of plume or haze
observation or detection which is reasonably
attributable to the operation of HCCP and/or Healy Unit
#1 if the Park Superintendent determines that the
report of such plume or haze observation or detection
is credible.

C. Upon receipt of a notification of plume or haze
observation or detection, Golden Valley will
investigate the situation and proceed within 90 minutes
of notification as follows:

1. If Golden Valley concurs in the NPS determination
in paragraph II. B. above, Golden Valley will
reduce the combined emissions from HCCP and Healy
Unit #1 to existing Healy Unit #1 emissions
(approximately 200 pounds/hour NQ, and 150
pounds/hour 50,) for a minimum of twelve (12)
hours. This period of time will be extended for
additional twelve (12) hour pericds by mutual
agreement of the parties, as defined in this
paragraph, if the plume and/or haze persist, or
conditions conducive to plume and/or haze
formation persist. At any time during this period
of reduced emissions, Golden Valley may resume
full cperations upon a determination, by the
mutual agreement of the parties, as defined in

1
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ITI. A.

this paragraph, that the plume and/or haze is no
longer detectable and conditions conducive to
plume and/or haze formation no longer exist. The
phrase "by mutual agreement of the parties," as
used in this paragraph, means that Golden Valley’s
Healy Plant Superintendent and the Park
Superintendent, or their designated
representatives, will discuss the issue requiring
decision and undertake to reach agreement on the
decision; provided that if such decision cannot be
agreed upecn, Golden Valley may proceed to resume
operations, and both parties will keep a record cf
the disagreement.

If Golden Valley does not concur with the Park
Superintendent’s determination in paragraph II. B.
above within 90 minutes or if the Park
Superintendent does not concur with Golden
Valley’s decision to resume operations in
paragraph II. C. 1. above, the Park Superintendent
or his or her designated representative may notify
air guality control personnel in the Northern
Regional Office of ADEC in Fairbanks, Alaska.

ADEC may then order Golden Valley to reduce the
combined emissions as set forth in paragraph 1
above if, after an opportunity for consultation
with Golden Valley and the Park Superintendent,
ADEC concurs with the NPS determination based on
an observation or detection made or confirmed by a
person or persons trained pursuant to the
procedures established in paragraph I., above.
Because this process depends on prompt decision-
making and communication, telephone transactions
are contemplated.

For purposes of any order issued under paragraph
II. C. 2. above, Golden Valley hereby waives
rights to advance notice and opportunity for
hearing provided by AS 46.03.850 (Compliance
Orders) and stipulates to the imposition of any
emergency order under AS 46.03.820.

In emergency conditions (defined as the loss of a
significant portion of Golden Valley’s generating
rescurces and/or the Alaska Intertie), Golden Valley

will undertake the reductions in Section C.1 when the

emergency conditions end.

Two years after the start-up of HCCP, Golden Valley
will meet with the Park Superintendent to evaluate
whether the procedures set forth herein (1) are
adegquate to protect Denali National Park and Preserve
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(DNPP) air quality related values and (2) are
compatible with Golden Valley’s obligation to meet its
legal responsibilities for energy supply. At this
time, if necessary, the parties may alsec discuss
reasonable mitigation measures applicable to ice and/or
steam plumes reasonably attributable to the operation
of HCCP and/or Healy Unit #1, which have been observed
or detected within the DNPP koundary. By mutual
agreement, the parties may meet at other times.

B. Based on the evaluation set forth in paragraph A,
either Golden Valley or the Park Superintendent may
propose revision of the abatement procedures
(Mitigation Measure Number III. A. 5.), including any
additional or alternative requirements necessary to
assure that (1) NPS can adequately protect DNPP air
quality related values (including mitigation of steam
and/or ice plumes) and (2) Golden Valley can meet its
legal responsibilities for energy supply.

c. 1. If the Park Superintendent and Golden Valley are
unable in good faith to reach agreement under
paragraph B, above, either party may submit the
matter to arbitration in accordance with 5 USC
sections 571-583 (the Administrative Dispute
Resolutions Act). DOI has considered factors
enumerated in 5 USC section 572(b)(1)~-(6) and has
determined that utilization of the Administrative
Dispute Resolution Act is appropriate for
controversies under this paragraph B.

2. All proceedings and awards under paragraph 1 shall
be in accordance with % USC sections 571-583. The
Park Superintendent and Golden Valley shall each
designate an arbitrator, and the two arbitrators
shall agree on a neutral third arbitrater pursuant
to 5 USC sections 573 and 577. If the two
arpbitrators cannot agree on a neutral third
arbitrator within fifteen (15) days of their
appointment, then either party may apply to a
federal judge of the United States District Court
for the District of Alaska for appointment of a
neutral third arbitrator. The subject matter to =
be submitted to the arbitration panel shall be the
resolution of the specific dispute which the
parties are unable to resolve under paragraph B,
above. In addition to the enforceability of any
awards under 5 USC section 580, 1if the
reguirements of the award are appropriate matters
for incorporation intoc a revised ADEC permit to
operate, Golden Valley shall, forthwith, request
ADEC to revise its permit to operate to
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incorporate the requirements of the award and the

parties agree that they shall all join in that
request.

D. Golden Valley or the Park Superintendent may request a
meeting every two years thereafter to implement the
provisions of paragraphs A and B, above.

IV. A. If conditions attributable to the cperation of HCCP
and/or Healy Unit #1 require the implementation of
Mitigation Measure Number III. A. 5. more than 10 times
during any six month period (as substantjated by the
use of the Mitigation Measure Number III. A. 5.
abatement procedure), then the Park Superintendent and
Golden Valley will undertake to agree on emission
limitations or other actions sufficient to prevent
formation ¢f a plume or haze to which Mitigation
Measure Number III. A. 5. would apply, including action
to reduce the S50, and NOy emission limitations to the
existing Healy Unit #1 emissions (approximately 200
pounds/hour of NOy and 150 pounds/hour of S0,).

B. If the Park Superintendent and Golden Valley are unable
in good faith to reach agreement under paragraph A,
above, the matter shall be arbitrated in accordance
with § USC sections 571-583 (the Administrative Dispute
Resolution Act). All proceedings and awards shall be
in accordance with those sections. The Park
Superintendent and Golden Valley shall each designate
an arbitrator and the two arbitrators shall agree on a
neutral third arbitrator pursuant to 5 USC sections 573
and 577. If the two arbitrators cannot agree on a
neutral third arbitrator within fifteen (15) days of
their appointment, then either party may apply to a
federal judge of the United States District Court for
the District of Alaska for the appointment of a neutral
third arbitrator. Each of the arbitrators chosen by
the Park Superintendent and Golden Valley shall be
recognized experts in visibility science.

c. DOI has considered factors enumerated in 5 USC section

. 572(b) (1)-(6) and has determined that utilization of
the Administrative Dispute Resolution Act is
appropriate for controversies under this section IV.

D. The subject matter to be submitted to the arbitration
panel is the formulation of a permit amendment which
establishes emission limitations or requires other
actions sufficient to prevent or further limit the
frequency of formaticn of plumes or a haze to which
Mitigation Measure Number III. A. 5. would apply. 1In
addition to the enforceability of any awards under 5
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VI.

USC section 580, Golden Valley shall, forthwith,
request ADEC to revise its permit to operate to
incorporate the requirements of the award and the
parties agree that they shall all join in that request.

Any concerns related to the operation of Healy Unit #1
and/or HCCP may be raised by NPS when Golden Valley submits
its application for renewal of the permit to operate. This
agreement will be incorporated in, and made enforceable by,
each permit to operate for Healy Unit #1 and/or HCCP.

As used in this Addendum, references to the "Park
Superintendent or his or her designated representative" are
intended neither to confer any additional autherity on the
Park Superintendent beyond his or her existing
organizatienal authority nor to preclude involvement by
other appropriate personnel. Rather, such references are
used in order to encourage a close working relationship
between the parties at the local level.
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ATTACHMENT "AY

BEFORE THE COMMISSICNER OF THE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
STATE OF ALASKA
IN THE MATTER OF THE HEALY CLEAN
COAL PROJECT, AIR QUALITY CONTROL PERMIT TO OPERATE
NO. 9231-AA007
STIPULATION FOR DISMISSAL

The Department of the Interior, by and through the National
Park Service, a petitioner herein, and respondents, State of
Alaska Department of Environmental Conservation, the Alaska
Industrial Development and Export Authority and Golden Valley
Electric Association, Ine., by and through their respective
counsel of record, hereby stipulate and agree to the following:

1. The parties have settled and compromised the claims
between them asserted herein.

2. The parties agree that the terms and conditions, which
are set forth and attached hereto as Attachment 1, shall be
incorporated intoc and become enforceable requirements of Permit
No. $231-AA007.

3. The parties agree that this appeal and all claims
therein between them shall be dismissed with prejudice, with each“
party bearing its own costs and legal fees.

4. This stipulation and order does not, 1n any manner,
affect the adjudication between Trustees for Alaska and the

parties named herein.
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DATED this day of , 1993,

UNITED STATES DEPARTMENT OF THE INTERIOR

By

F. Christopher Bockmon

ALASKA INDUSTRIAL DEVELOEMENT AND EXPORT AUTHORITY

By

Douglas Kemp Mert:z

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION

BY

Robert K. Reges, Jr.

GOLDEN VALLEY ELECTRIC ASSOCIATION, INC.

By

Peter H. Haller

ORDER OF DISMISSAL

THIS MATTER having come before the Commissioner upon the =
stipulation of all the parties and their counsel of record and
the Commissioner having been generally advised, now, therefore,

IT IS HEREEY ORDERED that:

2 - STIPULATION FOR DISMISSAL
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1. This matter is dismissed with prejudice as to the
signatories to the stipulation.

2. That the terms and conditions contained in Attachment
"1" hereto shall be incorporated into Permit No. 9231~AA007 as
operating conditions thereof.

3. This appeal and all claims therein raised by the
signatories to the stipulation are hereby dismissed with
prejudice.

4. All parties shall bear their own costs and legal fees
associated with this proceeding.

DATED:

Commissioner
State of Alaska, ADEC
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ATTACHMENT "1"

Golden Valley will commit to the following mitigation measures
{(Environmental Mitigation Measures) to be implemented as
specified herein:

1.

Retrofit Healy Unit #1 to low-~NOy burners. If
technolegically feasible, overfire air will be added to
Healy Unit #1. In any event, Golden Valley will achieve
annual NOy emissions for Healy Unit #1 not to exceed 429
tons per vear (tpy) no later than the end of the first
construction season (April 1 - September 30) after the
start-up of HCCP. This represents a reduction of
approximately 50% from Healy Unit #1’s actual NOy, emissions
of B48 tpy. NOy control technology will be added to Healy
Unit #1 during the first construction season beginning after
the start-up of HCCP. If Golden Valley fails to install NOy
control technology by the end of such first construction
season, Golden Valley will not exceed the NO, emission
limitation for Healy Unit #1 of 429 tpy thereafter.

Inject sorbent (e.g., Flash Calcined Material (FCM) or lime)
into Healy Unit #1 gas stream for S50, control to achieve
annual SO0, emissions for Healy Unit #1 not to exceed 472 tpy
no later than the end of the second construction season
after the start-up of HCCP. This represents a reduction of
25% from Healy Unit #1’s current actual SO, emissions of 630
tpy. If feasible, S0, control technology will be added to
Healy Unit #1 during the first construction season (April 1
- September 30) beginning after the start-up of HCCP. If
addition of SO, control technology is not feasible during
the first construction season after the start-up of HCCP,
the control technology will be added during the second
construction season after start-up. If Golden Valley fails
to install SO, control technology by the end of such second
construction season, Golden Valley will not exceed the SO
emission limitation for Healy Unit #1 of 472 tpy thereafter.

Authorize and accept new emission limitations in the ADEC
permit to operate (a) for NOy, (1439 tpy)} for Healy Unit #1
and HCCP combined, effective after the first construction
season following the start-up of HCCP, and (b) for SO, (721
tpy) for Healy Unit #1 and HCCP combined, effective no later
than the end of the second construction season following the
start-up of HCCP. During the pericd between HCCP start-up
and the installation of NO, and SO, contreol technologies
respectively, Golden Valley agrees to a cap of NOy (1858

tpy) and S0, (878 tpy) for Healy Unit #1 and HCCP combined
emissions.

In no event will Golden Valley seek ADEC permit emission
levels which exceed 1439 tpy for NO, or 721 tpy for SO, for
the combined Healy Unit #1 and HCCP. If HCCP demonstration
technology successfully reduces emissions as expected,
Golden Valley will request that ADEC reduce SO, and NOy
emission limitations in its permit to operate lmmediately
upon the completion of the demonstration phase teo reflect
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10.

11.

12.

achieved emissicn levels allowing for reascnable operational
variability. In addition, Golden Vvalley will, in
applications for renewed permits to operate, continue to
seek lower emission limitations representative of achieved
emission levels allowing for reasconable cperational
variability.

Beginning with the start-up of HCCP, Golden Valley agrees
that if Healy Unit #1 and/or HCCP are operating and
generating a NOy, or other pollutant plume (exclusive of
steam and ice crystal plumes) or a sulfate or other
pollutant haze visible inside Denali National Park and
Preserve (DNPP), Golden Valley will, upon notification by
NPS or an order by ADEC, immediately reduce combined
emissions to existing Healy Unit #1 emissions (approximately
200 pounds/hour NO, and 150 pocunds/hour S0,} for twelve (12)
hours. This periocd of time may be extended for additional
twelve (12) hour periods. The procedures for implementing
these provisions, including procedures for limiting and/or
extending these time limits, are attached as Addendum No. 1.

As scoon as funds are made available by DOE, Golden Valley
will install and operate a continuocus emissicon monitoring
{CEM) system for NOy and SO, on Healy Unit #1.

Golden Valley will, beginning immediately, provide
reasonable technical and administrative support for any
related ongoing studies which DOE and DOI agree to pursue.

At the Park’s request, Golden Valley will, beginning
immediately, provide NPS with fly ash and slaqg ash, as
avajlable, FOB Healy, at no charge.

Golden Valley will make available to NPS (by donation
account or other mechanism specified by the NPS) $25,000 per
year for three years beginning cne year before HCCP start-up
to fund NPS-selected air pollution projects (e.g., research,
meniteoring, mitigation) in the Park and/or Healy area.

These funds shall not reduce funding or otherwise affect the
ocbligations of Golden Valley under the permit to operate
(condition #25) to perform visibility monitoring pursuant to
a plan developed in consultatiocn with NPS.

Consistent with prudent utility practices, Golden Valley
will, beginning in 1994, schedule one of its two routine =
Healy Unit #1 maintenance shutdowns (typically 2 to 8 weeks)
and its major maintenance shut-downs, during the June, July,
August time period.

Golden Valley will immediately apply to ADEC for all
necessary permit modifications to make these agreements
enforceaple as part of the permit to operate.

For the purposes of this Agreement, the "start-up of HCCE"

shall mean the date upon which HCCP begins its demenstration
phase.
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II.

ADDENDUM NO. 1

PROCEDURE FOR IMPLEMENTING
MITIGATION MEASURE NUMBER II1I. A. 5.

NPS will, in consultation with ADEC, insure that designated
DNPP personnel are trained in pollutant plume and haze
identification.

If a NOy or other pollutant plume (exclusive of steam and
ice crystal plumes) or sulfate or other pellutant haze which
impairs visibility and which is reasonably attributable to
the operation of HCCP and/or Healy Unit #1 is observed or
otherwise detected within the Park boundaries, the following
procedures shall apply:

A, All notifications of plume or haze observation or
detection reasonably attributable to the operation of
HCCP and/or Healy Unit #1 shall be relayed to Golden
Valley by the Park Superintendent or his or her
designated representative.

B. The Park Superintendent or his or her designated
representative shall notify Golden Valley‘’s Healy Plant
Superintendent by telephone of plume or haze
observation or detection which is reascnably
attributable to the operation of HCCP and/or Healy Unit
#1 if the Park Superintendent determines that the
report of such plume or haze chservation or detection
is credible.

C. Upon receipt of a notification of plume or haze
observation or detection, Gelden Valley will
investigate the situation and proceed within 90 minutes
of notification as follows:

1. If Golden Valley concurs in the NPS determination
in paragraph II. B. above, Golden Valley will
reduce the combined emissions from HCCP and Healy
Unit #1 to existing Healy Unit #1 emissions
{approximately 200 pounds/hour NO, and 150
pounds/hour SO,) for a minimum of twelve (12)
hours. This period of time will be extended for
additional twelve (12) hour periocds by mutual »
agreement of the parties, as defined in this
paragraph, if the plume and/or haze persist, or
conditions conducive to plume and/or haze
formation persist. At any time during this period
cf reduced emissions, Golden Valley may resume
full operations upon a determination, by the
mutual agreement of the parties, as defined in
this paragraph, that the plume and/or haze is no
longer detectable and conditions conducive to
plume and/or haze formaticn no longer exist. The
phrase "by mutual agreement of the parties," as
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III. A.

used in this paragraph, means that Golden Valley’s
Healy Plant Superintendent and the Park
Superintendent, or their designated
representatives, will discuss the issue reguiring
decision and undertake to reach agreement on the
decision; provided that if such decision cannot be
agreed upon, Golden Valley may proceed to resume
operations, and both parties will keep a record of
the disagreement.

2. If Golden Valley does not concur with the Park
Superintendent’s determination in paragraph II. B.
above within 90 minutes or if the Park
Superintendent does not concur with Golden
Valley’s decision to resume operations in
paragraph II. C. 1. above, the Park Superintendent
or his or her designated representative may notify
air gquality control personnel in the Northern
Regional Office of ADEC in Fairbanks, Alaska.

ADEC may then order Golden Valley to reduce the
combined emissions as set forth in paragraph 1
above if, after an opportunity for consultation
with Golden valley and the Park Superintendent,
ADEC concurs with the NPS determination based on
an observation or detection made or confirmed by a
person or persons trained pursuant to the
procedures established in paragraph I., above.
Because this process depends con prompt decision-
making and communication, telephone transactions
are contemplated.

3. For purposes of any order issued under paragraph
II. C. 2. above, Golden Valley hereby waives
rights to advance notice and opportunity for
hearing provided by AS 46.03.850 (Compliance
Orders) and stipulates to the imposition of any
emergency order under AS 46.03.820.

In emergency conditions (defined as the loss of a
significant portion of Golden Valley’s generating
resources and/or the Alaska Intertie), Gelden Valley
will undertake the reductions in Section C.1 when the
emergency conditions end.

Two years after the start-up of HCCP, Golden Valley
will meet with the Park Superintendent to evaluate
whether the procedures set forth herein (1) are
adequate to protect Denali National Park and Preserve
(DNPP) air guality related values and (2) are
compatible with Golden Valley’s obligation to meet its
legal responsibilities for energy supply. At this
time, if necessary, the parties may also discuss
reasonable mitigation measures applicable to ice and/or
steam plumes reasonably attributable to the operation
of HCCP and/or Healy Unit #1, which have been observed
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or detected within the DNPP boundary. By mutual
agreement, the parties may meet at other times.

B. Based on the evaluation set forth in paragraph A3,
either Golden Valley or the Park Superintendent may
propose revision of the abatement procedures
{(Mitigation Measure Number III. A. 5.}, including any
additional or alternative requirements necessary to
assure that (1) NPS can adegquately protect DNPP air
gquality related values (including mitigation of steam
and/or ice plumes) and (2) Golden Valley can meet its
legal responsibilities for energy supply.

c. 1. If the Park Superintendent and Golden Valley are
unable in good faith to reach agreement under
paragraph B, above, either party may submit the
matter to arbitration in accordance with 5 USC
sections 571~-583 (the Administrative Dispute
Respolutions Act). DOI has considered factors
enumerated in 5 USC section 572(b) (1)~{(6) and has
determined that utilization of the Administrative
Dispute Rescoluticn Act is appropriate for
controversies under this paragraph B.

2. All proceedings and awards under paragraph 1 shall
be in accordance with 5 USC sections 571-583. The
Park Superintendent and Golden Valley shall each
designate an arbitrator, and the two arbitrators
shall agree on a neutral third arbitrator pursuant
to 5 USC sections 573 and 577. If the two
arbitrators cannot agree on a neutral third
arbitrator within fifteen (15) days of their
appeointment, then either party may apply to a
federal judge of the United States District Court
for the District of Alaska for appointment of a
neutral third arbitrator. The subject matter to
be submitted to the arbitration panel shall be the
resolution of the specific dispute which the
parties are unable to resolve under paragraph B,
above. In addition to the enforceability of any
awards under 5 USC section 580, if the
reguirements of the award are appropriate matters
for incorporation into a revised ADEC permit to
operate, Golden Valley shall, forthwith, request
ADEC to revise its permit to operate to =
incorporate the requirements of the award and the
parties agree that they shall all jein in that
request.

D. Golden Valley or the Park Superintendent may request a
meeting every two years thereafter to implement the
provisions of paragraphs A and B, above.

Iv. A, If conditions attributable to the operation of HCCP

and/or Healy Unit #1 require the implementation of
Mitigation Measure Number III. A. 5. more than 10 times
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vI.

during any Six month period (as substantiated by the
use of the Mitigation Measure Number III. A. 5.
abatement procedure), then the Park Superintendent and
Golden Valley will undertake to agree on emission
limitations or cther actions sufficient to prevent
formation of a plume or haze to which Mitigation
Measure Number III. A. 5. would apply, including action
to reduce the SQ, and NOy emission limitations to the
existing Healy Unit #1 emissions (approximately 200
pounds/hour of NOy and 150 pounds/hour of S$0,).

If the Park Superintendent and Golden Valley are unable
in good faith to reach agreement under paragraph A,
above, the matter shall be arbitrated in accordance
with 5 USC sections 571-583 (the Administrative Dispute
Resolution Act). All proceedings and awards shall be
in accordance with those sections. The Park

Super: -tendent and Golden Valley shall each designate
an arcltrator and the two arbitrators shall agree on a
neutral third arbitrator pursuant to 5 USC sections 573
and 577. If the two arbitrators cannot agree on a
neutral third arpbitrator within fifteen (15) days of
their appeintment, then either party may apply to a
federal judge of the United States District Court for
the District of Alaska for the appointment of a2 neutral
third arbitrator. Each of the arbitrators chosen by
the Park Superintendent and Golden Valley shall be
recognized experts in visibility science.

DOI has considered factors enumerated in 5 USC section
572(b) (1)-(6) and has determined that utilization of
the Administrative Dispute Resolution Act is
appropriate for controversies under this section IV.

The subject matter to be submitted to the arbitration
panel is the formulation of a permit amendment which
establishes emission limitations or reguires other
actions sufficient to prevent or further limit the
frequency of formation of plumes or a haze to which
Mitigation Measure Number III. 2. 5. would apply. In
addition to the enforceability of any awards under 5
USC section 580, Golden Valley shall, forthwith,
request ADEC to revise its permit to operate to
incorporate the requirements of the award and the
parties agree that they shall all join in that request..

Any concerns related to the operation of Healy Unit #1
and/or HCCP may be raised by NPS when Golden Valley submits
its application for renewal of the permit to operate. This
agreement will be incorporated in, and made enforceable by,
each permit to operate for Healy Unit #1 and/or HCCP.

As used in this Addendum, references to the "Park
Superintendent or his or her designated representative" are
intended neither to confer any additional authority on the
Park Superintendent beyond his or her existing
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organizational authority nor to preclude involvement by
other appropriate personnel. Rather, such references are
used in order to encourage a close working relationship
between the parties at the local level.
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